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Before the
DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION

In re: Food Labeling; Health Claims and )
Label Statements; Request for ) Docket No. 91N-0098
Scientific Data and Information ) I
) (Fiber and Colorectal Cancer*\)"ﬁ
) w
SUPPLEMENTAL COMMENTS OF =
JULIAN M. WHITAKER, M.D.; =
MYCOLOGY RESEARCH LABS, LTD; N
PURE ENCAPSULATIONS, INC.; w
WEIDER NUTRITION INTERNATIONAL, INC.; -
XCEL MEDICAL PHARMACY LTD; ;":
R

THE AMERICAN PREVENTIVE MEDICAL ASSOCIATION; AND
DURK PEARSON AND SANDY SHAW.

Julian M. Whitaker, M.b.; Mycology Research Labs, Ltd.; Pure Encapsulations,
Inc.: Weider Nutrition International, Inc.; XCEL Medical Pharmacy, Ltd.; the Americén
Preventive Medical Association; and Durk Pearson and Sandy Shaw (collectively, “Joint
Commenters™), by counsel and in response to the notice seeking scientific data and
information ("Notice") published in the Federal Register, 64 Fed. Reg. 48841-48842

(September 8, 1999) and 65 Fed. Reg. 4252-4253 (January 26, 2000), hereby submit

these comments.
I. BACKGROUND OF COMMENTERS

Julian M. Whitaker, M.D. Julian M. Whitaker, M.D. is a physician licensed to
practice medicine in the states of California and Washington. He graduated from
Dartmouth College in 1966 with a B.S. degree and from Emory University in 1970 with

an M.D. degree. He received additional training in sﬁrgery as a resident at the University
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of California Medical School. From 1975 to 1976 he worked as a physician at the
Pritikin Institute in California. Since that time he has been the Clinical Director of the
Whitaker Wellness Institute in Newport Beach, California. He is the author of five
books: Reversing Heart Disease (1985), Reversing Diabetes (1987), Reversing Health
Risk (1989), Natural Héaling (1994), and What Your Doctor Won't Tell You About
Bypass (1995). Since August of 1991 he has been the editor of Health & Healing,
currently the nation's largest single editor health newsletter. In 1998, Health & Healing
had over 500,000 éubscribers. He receives royalties from the distribution and sale of
several dietary supplements based on formﬁlas he develops and licenses. Among the
supplements which Dr. Whitaker has formulated (and from which he receives or will
receive royalty payments) is a lignin fiber based product. He wants to place the proboséd
health claim on the labels and in the labeling of his fiber dietary supplement and, but for
FDA’s extant bar on labeling use of the claim, he would do so. Accordingly, he seeks
F.DA approval of the claim.

| Durk Pearson and Sandy Shaw. Pearson and Shaw are scientists residing in
Nevada. They design dietary supplement formulations and license them to
manufacturing and retailing companies. They are authors of four books on aging and
age-related diseases, including the #1, million plus copy best seller Life Extension: A
Practical Scientific Approach (1982). They have also published three other health
books, two of which were best sellers: T he Life Extension Companion (1984); The Life
Extension Weight Loss Program (1986); and Freedom of Informed Choice—FDA
Versus Nutrient Supplements (1993). Durk Pearson and Sandy Shaw were plaintiffs in

the Pearson v. Shalala case. The agency identifies this proceeding as one to aid it in




implementing Pearson’s mandate. Pearson and Shaw license dietary supplements that
contain fiber. Pearson and Shaw wish to communicate the nutrient/disease relationship
that is the subject of these comments on their fiber dietary supplement labels and in their
labeling.

| American Preventive Medical Association. The American Preventive Medical
Association (APMA) is a non-profit organization located in Virginia. APMA was
founded in October of 1992 and is dedicated to ensuring consumer access to preventive
therapies and the rights of health care providers to offer those therapies. APMA was a
plaintiff in the Pearson v. Shalala case. The agency identiﬂes this proceeding as one to
aid it in implementing Pearson’s mandate. Several APMA physicians sell dietary
supplements that contain fiber. APMA and its practitioner members and their hundreds of
thousands of patients would benefit from approval of the health claim that is the subject
~ of this proceeding because it would enable them to communicate and receive
nonmisleading health information on labels and in labeling concérning the effects of ﬁbgr
on reducing the risk of colorectal cancer. APMA and its membe; physicians, therefor¢
seek agency approval of the claim. |

Mycology Research Labs iT D. Mycology Research Labs LTD (Mycology) is a

corporation organized in Great Britain engaged in the business of manufacfuring,
distributing, and selling multiple pharmaceutical grade dietary supplements fof human
consumption in the United States. Five of the dietary supplements manufactured and sold
by Mycdlogy contain fiber. Mycology wants to place the proposed health claim on the
labels and in the labeling of those fiber supplements and, aécordingly, Mycology seeks

approval of the health claim.




Pure Encapsulations, Inc. Pure Encapsulations, Inc. (Pure) is a Massachusetts
corporation engaged in the business of manufacturing, distributing, and selling over 250
pharmaceutical grade dietary supplements for human aﬁd companion animal
consumption. One of the dietary supplements nianufactured and sold by Pure for human
consumption contains fiber. Pure would like to place the proposed health claim that is the
subject of this proceeding on the label and in the labeling of that fiber dietary supplement.

Weider Nutrition International, Inc. Weider Nutrition International, Inc.
(Weider) is a Utah corporation engaged in the business of manufacturing, distributiné, -
and selling over 2,000 pharmaceutical grade dietary supplements for human and
companion animal consumption. Weider has been a health, fitness and sports nutrition
leader for nearly fifty years since its founding in 1939. Weider plans to manufacture and
sell at least four dietafy supplements that contain fiber. Weider would like to place the:

‘proposed health claim that is the subject of this proceeding on the labels and in the
labeling of those fiber products.

XCEL Medical Pharmacy, Ltd. d/b/a XCEL Health Care. XCEL Medical
Pharmacy, Ltd. d/b/a XCEL Health Care (XCEL) is a California corporation engaged in
the business of manufacﬁuring, distributing, and selling pharmaceutical grade dietary
supplements for human consumption. One of the dietary supplements XCEL intends to
manufacture and sell XCEL contains wheat and yegetable fiber. XCEL would like to use
the proposed health claim that is the subject of this proceeding on the labels and in the

labeling of those fiber products.




II. SUMMARY OF THE NOTICE

The Department of Health and Human Services (HHS), Food and Drug
Administration (FDA), Center for Food Safety and Applied Nutrition (CFSAN) has
published a Notice in the September 8, 1999 Federal Register, 64 Fed. Reg. 48841-
48842, requesting scientific data, research study results, and other related information
concerning four substance-disease relationships. On January 26, 2000, FDA announced
in the Federal Register that it was reopening the comment period and would accept
scientific data and written comments that are submitted on or before April 3, 2000. 65
Fed. Reg. 4252. In Pearson v. Shalala, 164 F. 3d 650 (D.C. Cir. 1999) reh’g denied en
bane, 172 F.3d 72 (D.C. Cir. 1999), the U.S. Court of Appeals for the D.C. Circuit held
four FDA sub-regulations (prohibiting each of the four substance-disease relationships)
invalid under the First Amendment. (21 C.F.R. §§ 101.71(a), (c), (e); 101.79
(©)2)(1A)XG)). Pearson, 164 F. 3d 658. One of the four subregulations is the subject of
this comment. That regulation, 21 C.F.R. § 101.71(a), prohibits the following claim:
“consumption of fiber may reduce the risk of colorectal cancer.” ‘The FDA Notice states
that the agency will determine if an “appropriate scientific basis exists to support the
issuance of a proposed rule to authorize a health claim for the relationship between fiber
and colorectal cancer based on the data and information it receives.” 64 Fed. Reg. 48841.
FDA requests that interested parties submit scientific data and information published

between 1992 and the present concerning the relationship.

'21CER. § 101.71(c) in pertinent part reads: “Health claims not authorized for foods in conventional
food form or for dietary supplements of vitamins, minerals, herbs, or other similar substances: Dietary
Fiber and cancer.” :
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III. THE PROPER LEGAL ISSUE BEFORE THIS AGENCY IS NOT
WHETHER THE CLAIM WILL BE AUTHORIZED BUT, RATHER,
WHAT KIND OF DISCLAIMER SHOULD BE USED

Under Pearson, this agency must authorize the fiber health claim. The Court
rejected FDA’s argument that the claim was inherently misleading. Pearson, 164 F. 3d at
656. The Court determined that the claim was, at worst, potentially misleading. 164 F.3d
at 657. In accordance with Supreme Court commercial speech precedent, only inherently
misleading claims may be suppressed outright. 164 F.3d at 659. Claims that are, at worst,
potentially misleading must be authorized with corrective disclaimers. 164 F.3d at 656.
Thus, because the First Amendment — and not the agency’s own rules and policy
preferences — is the Supreme law of the land, this agency must authorize the fiber health
claim. The only legal question confronting the agency is precisely how to disclaim the
claim to avoid a misleading connotation. In the first instance, the Court of Appeals has
made that decision for the agency. 164 F.3d at 658-659.

IV. FDA MUST IMMEDIATELY AUTHORIZE THE CLAIM ON AN

INTERIM BASIS WITH THE DISCLAIMER SPECIFIED BY THE PEARSON
COURT

The Pearson Court held the agency’s suppression of the fiber claim invalid under
the First Amendment to the United States Constitution. Pearson 164 F.3d at 659. It did
SO upon a c:onﬁplete record including all scientific evidence then before FDA. Having
reviewed that evidence and the agency’s arguments against claim autilorization, it held
the claim not inhe;ently misleading but, at worst, only potentially misleading. Pearson
164 F. 3d at 656. Consistent with Supreme Court precedent, a potentially misleading
claim must be authorized with disclaimers and may not be suppressed outright. 44

Liquormart v. Rhode Island, 517 U.S. 484, 503 (1996). Relying on that precedent, the




Court of Appeals gave this agenCy a disclaimer it deemed sufficient to address the
agency’s concerns about misleadingness. When applied to the fiber claim, that
disclaimer reads: “The evidence is inconclusive because existing studies have been
performed with foods containing fiber, and the effect of those foods on reducing the risk
of colorectal cancer may result from other components in those foods.” 164 F. 3d at 656-
659.

Because the rule FDA now enforces to prevent the claim from appearing on labels
and in labeling is invalid, and becausebthe Court has held the claim, at wolrst, only
potentially misleading, FDA must no longer enforce the invalidated ‘rulve and must act
immediately to allow the claim. Prudence dictates, and law necessitates, that this agency
allow the claim on an interim basis with the‘disclaimer the Court crafted to cure
misleadingness. That will ensure that the First Amendment rights of the Joint
Commenters are not Violéted during the period of agency consideration of alternative
disélaimers.

This agency has violated the Pearson Court’s order by continuing to enforce the
invalidated rule on the fiber claim from the time of the issuance of the Court’s mandate
(April 20, 1999) until the present, approximately one year as of the date of these
comments. The agency’s enforcement of the invalidated rule is an unlawful act that
cannot stand. The federal courts have held that violations of constitutional rights,
including First Amendment rights, must be rectified with haste and cannot be allowed to
stand for years while the Government contemplates its next move. Indeed, the Supreme
Court has held that violation of a First Amendment right, even for a very short period of

time, constitutes irreparable injury without proof of more. See Elrod v. Burns, 427 U.S.
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347,373 (1976) (plurality opinion) (“The loss of First Amendment freedoms, for even
minimal periods of time, unquestionably constitutes irreparable injury”) quoted in
Jackson v. City of Columbus, 194 F.3d 737, 747 (6" Cir. 1999); Iowa Right to Life
Comm., Inc. v. Williams, 187 F.3d 963, 969 (8th Cir. 1999); BroWnsburg Aréa Patrons
Affecting Change v. Baldwin, 137 F.3d 503, 507 (7" Cir. 1998); New York Magazine v.
Metropolitan Transportation Authority, 136 F.3d 123, 127 (2" Cir. 1998); see also City
of Lakewood v. Plain Dealer Publishing Co., 486 U.S. 750, 758 (1988); Washington Free
Community v. Wilson, 426 F.2d 1213, 1218 (D.C. Cir. 1969). When Government violates
First Amendment rights, the Supreme Court has held delay in eliminating the rightsb
violation intolerable: “Speakers . .. cannot be made to wait for years before being able to
speak with a measure of security.” Riley v. National Federation of the Blind, 784 U.S.
781, 793-94 (1988) (internal quotes omitted).

The Supremacy Clause of the Constitution establishes beyond per adventure of
doubt that the Constitution and the laws in pursuance of it are supreme to contrary laws.
U.S. Const. Art. VI, Marbury v. Madz'son, 5U.S. 137, 178-180 (1803). Accordingly, this
agency should not have continuéd to enforce the invalid rules beyond April 20, 1999, and
clearly must immediately authorize the fiber claim on an interim basis with the disclaimer
specified by the Court of Appeals. At the conclusion of its rulemaking on the fiber claim,
FDA may then craft an alternative, permanent disclaimer, if deemed necessary, to cure
any misleadingness the agency perceives based on the supplemental submissions it has
solicited.

IV. RECENT SCIENTIFIC RESEARCH ADDS FURTHER EVIbENCE

CONFIRMING COLORECTAL CANCER RISK REDUCTION EFFECTS
OF FIBER




The evidence in support of the fiber claim is overwhelming. Recent studies
confirm that conclusion. Since the Joint Corﬁmenters’ initial submission in response to
the agency’s public notige, additional research has appeared in the peer-reviewed
literature germane to the claim, all militating in favor of the claim.

Among the recent studies germane to the claim are the two described below and
appended hereto as Exhibits 1 and 2. Based on the Qverwhelming body of publicly
available scientific evidence, this agency should reverse its earlier decision and authorize
the claim.

As explained below, even if the agency erroneously fails to approve the claim
under its health claims review standard, it must nevertheless authorize it with a
reasonable disclaimer because that authorization is required to avoid violation of the First
Amendment to the United States Constitution.

In Exhibit 1 hereto (Reddy BS, “Preventidn of colon carcinogenesis by
components of dietary fiber,” Anticancer Res, 1999, 19: 3681-3), thé author presents a
scientific review of the peer-reviewed literature concerning the chemoprotective effects
of components of dietary fiber, especially wheat brant fiber. The studies provide
evidence that dietary phytic acid found in fiber components is chemoprotective against
colon cancer. The data show that specific components of fiber reduced the incidence of
putative preneoplastic lesions in the colon. The authors cohclude that: (1) case-controlled
studies show reasonably strong evidence that dietary fiber reduces the risk of colon
cancer in humans; (2) dietary intervention studies provide evidence that wheat bran

supplementation decreases the levels of several putative tumor promoters in the colon;




and (3) administration of phytic acid, high levels of which are present in wheat bran and
other grains, inhibits colon carcinogenesis in animal models.

In Exhibit 2 hereto (Williams GM, Williams CL and Weisburger, “Diet and
Cancer Prevention: The Fiber First Diet,” Toxicol Sci, 1999, 52 (2 Suppl): 72-86), the
authors present a review of peer-reviewed scientific literature and document the role fiber
plays in cancer prevention. Both soluble and insoluble fiber are “involved in inhibition
of cancer risks by specific mechanisms.” The evidence very strongly supports the
conclusion that fiber is protective against colon cancer, especially fibers derived from
cereals and vegetables. The evidence demonstrates that Americans need to incfease fiber
consumption to 25 to 35 grams per day and decrease overall caloric intake to reduce risk
of colérecwtal cancers. At least 50% of those fiber grams should be from grains.

V. FDA MUST NOT ASSESS “SIGNIFICANT SCIENTIFIC AGREEMENT”
BASED ON ITS PROPOSED “GUIDANCE” BECAUSE THE GUIDANCE

VIOLATES PEARSON, THE INTENT OF CONGRESS, AND THE PLAIN
LANGUAGE OF THE NLEA

On December 22, 1999, the FDA published a proposed “Guidance” in a failed attempt to
comply with the Pearson Court’s mandate that it define a standard for “significant
scientific agreement.” As explained in comments filed by the Joint Commenters in
response to that guidance (attached hereto as Exhibit 3 and incorporated herein by
reference), FDA may not require near conclusive proof as a condition precedent to
approval of a dietary supplement health claim. Rather, Congress expects this agency to
approve cﬁlaimé backed.by “significant scientific agreement” without requiring them to
satisfy the standard established by law for FDA approval of drugs (the “substantial

evidence” standard in 21 U.S.C. § 355(¢). The bi-partisan Senate Committee on Labor
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and Human Resources explained in its Committee Report reviewing FDA’s application

of the health claims standard:

The committee notes that the significant scientific agreement standard is, by design,
more flexible than the standard established by law for FDA to review and
approve drugs, which requires a demonstration of safety and effectiveness based
on “adequate and well-controlled clinical investigations.” While the intake of a
nutrient on which a health claim is based must be safe, there is no requirement
that health claims be derived from clinical trials, and, by its terms, the standard
recognizes that significant scientific agreement on the validity of the claim does
not have to be complete. Evidence from a broad range of reliable scientific
sources should be considered in determining the adequacy of scientific support.

Senate Report 103-410, at 24.

In its Guidance, the FDA fails to fulfill the Pearson Court’s ordered to explain
what “significant scientific agreement’; means and what it does not mean. The Guidance
does not provide information necessary for regulatees to perceive FDA’s guiding
principles. While, from the Guidance, the regulated class can understand that FDA views
interventional studies involving well designed randomized, controlled clinical trials as its
“gold standard,” it is entirely impossible from the Guidance to perceive whether FDA
will ever accept studies other than interventional or other than those involving
randomized, controlled clinical trials, as sufficient for claim authorization. Moreover,
FDA requires proof of direct causality (that a substance will result in a change in a
disease endpoint) as a condition precedent to claim approval. A large body of evidence
strongly supporting, but not conclusively proving, a substance-disease relationship
appears unlikely to satisfy FDA. Thus, the only principle that regulatees can perceive

with clarity from FDA’s Guidance is that FDA will accept the same kind of near

conclusive proof expected as a condition precedent for drug approval as its basis for
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diétary supplement claim approval. That principle, however, violates congressional
intent as the excerpted passage above makes clear.

Congress plainly expects this agency to approve health claims for dietary
supplements without requiring that those claims be backed by the same kind of near
conclusive proof required for the grant of applications for new drugs. Accordingly, to the
extent that FDA’s Guidance reveals a principle to the regulated class, that principle is one
calling for a level of evidence that Congress has unequivocally rejected in the context of
health claims for dietary supplements. Consistent with the dictates of Congress, this
agency should hold that significant scientiﬁc agreement exists when

a significant segment of scientists having relevant expertise agree, based on

relevant scientific evidence, that consumers are reasonably likely to obtain the

claimed health benefit.
Senate Report 103-410, at 24. Congress has determined that the above-quoted deﬁhition
which it supplied in committee is “consistent with the NLEA’s goal of assuring that
consumers have access on food and dietary supplement labels to health claims that are
scientifically supported, without having to wait until the degree of scientific certainty
contemplated by the drug standard has been achieved.” Id.

Based on the hundreds of studies submitted to the FDA in this docket and the
docket reviewed by the Pearson Court, there can bg no doubt tﬁat “a significant segment
of scientists having relevant expertise agree, based on relevant scientific evidence, that
consumers are reasonably likely to obtain the claimed health benefit” for the claim that
fiber may reduce the risk of colorectal cancer. Indeed, the evidence appears to surpass
that expected by Congress for claim approval and to be approaching the near conclusive

degree that FDA erroneously expects as a condition precedent for health claim approval.
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Accordingly, FDA should, indéed it must, approve the claim under 21 U.S.C. §
343(r)(5)(D) and its rules as backed by “significant scientific agreement.”
VI. © ASSUMING ARGUENDO THAT FDA FAILS TO FIND “SIGNIFICANT

SCIENTIFIC AGREEMENT,” IT MUST NEVERTHELESS AUTHORIZE
THE CLAIM WITH DISCLAIMERS CONSISTENT WITH PEARSON

Assuming arguendo that this agency decides that the fiber claim is
not backed by “significant scientific agreement” and, thus, decides not to approve it, it
may not deny the claim outright but must nevertheless authorize it with a corrective
disclaimer. 164 F.3d at 656. Indeed, as explained above, FDA h;.S a constitutional
obligation to authorize the claim at the earliest possible moment. In light of the fact that
the Pearson Court has already determined that the claim is not inherently misleading
(164‘ F.3d at 656) and is, at worst, only potentially misleading, under applicable First
Amendment precedent this agency has an incontrovertible duty to authorize ithe claim.
That duty to authorize the claim trumps any contrary agency preference or rule and
necessitates authorization with a disclaimer. U.S. Const. Art. VI, Marbury, 5 U.S. 178-
180. That duty does not compel FDA to approve the claim, as the Pearson Court
explained. Pearson at 164 F.3d at 659. Indeed, if FDA ﬁnds “significant scientific
agreement” lacking, it may choose not to place its imprimatur of approval upon the
claim; nevertheless, even without claim approval under significant scientific agreement,
the F;rst Amendment compels FDA to authbrize unapproved claims so long as the claims
can be rendered nonmisleading through the addition of a disclaimer. 164 F.3d at 659. In
this case, the Court of Appeals has taken the extraordinary step of fashioning disclaimers
for the agency’s ﬁse. That action, coupled with the First Amendment burden upon

government to rec'tify‘wrongful acts of suppression with haste, compels FDA to issue
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immediately an interim rule authorizing the claim with the disclaimer specified by the
Court. FDA may then arrest its unlawful enforcement of the constitutionally invalid rule
and proceed with rulemaking to define precisely the content of the final disclaimer it |
desires to require for use with the claim.

VII. CONCLUSION

For the foregoing reasons, FDA must act immediately to authorize the fiber claim on an
interim basis requiring use of the disclaimer crafted by the Pearson Court, as explained
above. That action is warranted because the Pearson decision invalidated the rule FDA
now enforces unlawfully to prevent use of the fiber claim. That action is also warranted
because First Amendment precedent, cited above, requires'immediate elimination of a
civil rights violation, including a First Amendment right violation, by this government.
Accordingly, FDA should immediately authorize the fiber claim with the corrective
disclaimer specified by the Pearson Court. If, upon completioh of its rulemaking, it fails
to approve the claim under “significant scientific agreement,” it must nevertheless
authorize it with a disclaimer tailored to satisfy any other reasonable concerns the agency
may have. In fact, based on the additional science adduced, FDA should approve the
“may” claim without disclaimers in light of the fact that the claim is amply supported by
“significant scientific agreement.” To avoid a violation of the Administrative Procedure
Act’s prohibition on arbitrary and capricious agency action, FDAA should interpret
“significant scientific agreement” as Congress intended. Under the congressionally
intended definition, the fiber claim should be approved by the agency. Nevertheless, if it
is not approved, it should nevertheless be au'thorized with disclaimers, as required by the

First Amendment.
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Emord & Associates, P.C.

Respectfully submitted,

JULIAN M. WHITAKER, M.D.;
MYCOLOGY RESEARCH LABS LTD;
PURE ENCAPSULATIONS, INC.;

WEIDER NUTRITION INTERNATIONAL, INC.;

XCEL MEDICAL PHARMACY LTD;

THE AMERICAN PREVENTIVE MEDICAL
ASSOCIATION; AND

DURK PEARSON AND SANDY SHAW,

Ch —7ZA

Jonaiain W. Emord
Eleanor A. Kolton
/ Their Attorneys

1050 Seventeenth St., N.W., Suite 600

Washington, D.C. 20036
Phone: (202) 466-6937
Fax: (202) 466-4638
Date: April 3, 2000
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ANT]CANCER RESEARCH 79: 3681-3684 (1999)

Prevention of Colon Carcinogenesis by Components
of Dietary Fiber

BANDARU S. REDDY

Division of Nutritional Carcinogenesis, American Health Foundation, Valhalla, New York, 1059S, U.S.A.

Abstract. Cancer of the colon is one of the leading causes of
cancer death in Western countries and is increasing rapidly in
Japan. Epidemiological and laboratory animal madel studies
have suggested an inverse relationship between colon cancer risk
and intake of fiber-rich foods. The protective effect of dietary
fiber which comprises a heterogeneous group of nonstarch
polysaccharides such as cellulose, hemicellulose, and pectin and
noncarbohydrate substances such as phytic acid depends on the
natuie and source of fiber in the diet. Laboratory animal madels
have consistently shown that dietary administration of wheat
bran reduced colon iumarigenesis. Human diet intervention
studies have demanstrated that supplemental wheat bran in the
diet decreased the formation of putative metabolites such as
secondary bile acids and diacylglycerol in the colon that have
been shown to act as tumor promoters in the colon. Among the
components of dietary fiber, especially wheat bran, phytic acid
(inosiiol hexaphosphate) has been studied extensively for its
chemopreventive properties against colon carcinogenesis in the
laboratory animal models. In studies carried out to date, dietary
Phytic acid reduced the incidence of colonic aberrant crypt foci,
putative preneoplastic lesions in rats. Oral administration of
Phytic acid was shown to inhibit colon carcinogenesis in rodents
during the initiation and postinitiation stages. These studies
provide evidence for potential chemopreventive properties of
phytic acid against colon cancer. With regard to mode of action,
Phytic acid acts as an antioxidant, to reduce the rate of cell
proliferation and to augment the immune response by enhancing
the actvity of natural killer (NK) cells. .

Qancer of the colon and rectum is the fourth most common
fause of cancer deaths worldwide [1]. Cancer of the colon
Which is one of the leading causes of cancer deaths in both
men and women in the Western countries including North
ﬁmerica [2] is generally increasing rapidly in Japan including
}!le urban areas of the developing world. Epidemiological

S
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studies have demonstrated that increased consumption of
fruits and vegetables and high intake of dietary fiber reduce
the risk of colon cancer [3]. Interest in the concept of cancer
prevention is growing rapidly because the utilization of
nutritional factors and naturally-occurring and synthetic
agents that can protect against the development and
progression of carcinogenic process is not only an attractive
but plausible approach to either inhibit or reverse
carcinogenesis.

Dietary Fiber and Colon Cancer

The hypothesis that a diet high in fiber may protect against
colon cancer was first proposed by Burkitt [4] who observed
that African Blacks consuming high fibrous and
low-fat foods had lower death rates due to colon cancer
compared to their white counterparts eating a low-fiber and
high fat diets. Subsequent studies demonstrated that, in
populations consuming diets high in total fat, the intake of
diets high in total fiber, fibrous foods, and certain whole grain
foods reduce risk for colon cancer [5,6]. Intracountry
comparisons of dietary fiber and colon cancer mortality rates
strongly supported the hypothesis that dietary fiber, especially
fiber from cereal sources and pulses, protects against colon
cancer [7]. Case-control studies on the relationship between
the dietary fiber and colon cancer provided convincing
results. Out of 19 case-control studies to assess the role of
fiber and fiber-containing foods, 3 studies reported no
protective effect, 2 found an increased risk, and 13 studies
reported a protective effect of fiber-containing foods and
vegetables [8]. Howe ef al [9] examined the results of
combined analysis of 13 case control studies of diet and colon
cancer with respect to the intakes of dietary fiber. In this
analysis, the individual data records for 5287 colon cancer
cases and 10470 control subjects have been pooled for a
common analysis which provided substantive evidence that
intake of fiber-rich foods is inversely related to colon cancer
risk with odds ratios of 1.0, 0.8, 0.7, 0.6, 0.5 for each quintile
of consumption from lowest to highest. Similar findings have
been reported for a meta-analysis of 16 case-control studies,
with odds ratio of 0.6 for the highest versus lowest intake of
fiber [3].
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Laboratory animal model studies also indicated that the
protective effects of dietary fiber depends on the type of
fiber; wheat bran, but neither corn bran nor oat bran, appears
to inhibit colon tumor development [10-14]. The effect of
dietary wheat bran at 15% level or corn bran plus 5% dietary
fat on colon carcinogenesis induced by azoxymethane (AOM)
or 3,2-dimethyl-4-aminobiphenyl (DMBA) was studied in
male F344 rats. The composition of diets was adjusted so that
all the animals in different experimental groups consumed
approximately the same amount of protein, fat, minerals, and
vitamins. The animals fed wheat bran had a lower incidence
(number of animals with tumors) and multiplicity (number of
tumors/animal) of colon tumors than did those fed the control
diet whereas corn bran or oat bran had no effect. Thus animal
model studies clearly suggest that wheat bran consistently
inhibits colon carcinogenesis associated with administration
of colon-specific carcinogens.

In human clinical trials, supplements of wheat bran
produced a reduction in the incidence of rectal polyps among
the individuals genetically predisposed to these lesions {15].
Metabolic epidemiologic studies demonstrated that the
individuals consuming high fat and low fiber diets excrete
increased levels of fecal mutagens and bile acids compared
with those consuming low fat and high fiber or high fat and
high fiber diets [16,17]. Additional studies have also provided
evidence that wheat-bran supplementation favorably altered a
number of biomarkers that are related to the risk of
colorectal cancer including fecal mutagenicity [16], fecal
secondary bile acids and bacterial 7a-dehydroxylase [17,18]
and rectal cell proliferation [19]. Dietary oat bran had no
effect on fecal secondary bile acids or 7o-dehydroxylase
activity, whereas dietary corn bran increased the levels of
secondary bile acids and 7a-dehydroxylase activity. More
recent studies have compared the effects of altering both fiber
and fat content on fecal secondary bile acids. In this study,
healthy subjects who had consumed a typical high fat, low-
fiber Western diet and were switched to a low-fat, very-low-
fiber diet and then to a low-fat, high-fiber diet showed a
dramatic reduction in secondary bile acids during the low-fat
and high fiber period, compared with the highfat and low-
fiber period. In this connection, several lines of evidence show
that dietary fiber affects the metabolic activity of gut
microflora; this effect also depends on the type of fiber
consumed [17]. There is convincing evidence that these
secondary bile acids such as deoxycholic acid and lithocholic
acid act as colon tumor promoters. The evidence thus far
generated suggests that high dietary fiber including wheat
bran reduce the risk of colon cancer.

Inositol Hexaphosphate
Inositol hexaphosphate (InsPg, phytic acid) is a naturally
occurring compound found in substantial amounts in cereals

and legumes [20]. As discussed above, intake of several
classes of foods with high fiber content, and intake of cereals,
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grains and legumes is inversely associated with colon cancer
risk. This finding is significant because cereals, grains ang
legumes are a rich source of phytic acid. It is possible that one
of the mechanisms by which dietary fiber inhibits colon
carcinogenesis is through the effects of phytic acid on celf
proliferation and differentiation.

Phytic acid and inositol have been tested g5
chemopreventive agents in in vitro systems and laboratory
animal models for colon cancer. Sakamoto et al [21]
investigated the effect of phytic acid on proliferation and
differentiation of human cancer cell line, HT-29 in vito,
These results showed that phytic acid inhibits cell
proliferation and concomitantly increases differentiation
suggesting that it suppresses not only the malignant
phenotype but also allows the maturation of human colon
cancer cells to structurally and behaviorally resemble norma
cells. In in vitro studies, phytic acid reduced cell proliferation
of all human and rodent cell lines tested, including MC-7
human breast carcinoma cells [20]. Enhanced differentiation
of cancer cells to the point of reversion back to norrnal
phenotype was also observed in several lines, including the
HT-29 human colon carcinoma cell line [2]. These studies
provide evidence for many potential beneficial actions of
phytic acid.

The exact mechanisms by which phytic acid exert its
chemopreventive effects have not been clearly demonstrated.
Because of the highly charged nature of phytic acid, it was
thought that it could not be transported inside the cell [20];
however, Sakamoto et a/ [2] demonstrated that intragastrically
administered [BH]phytic acid was absorbed from the stomach

and upper small intestine, distributed into various organs and 3

appeared in the plasma and urine as inositol and inositol Py,
indicating metabolism of the parent compound phytic acid.
Phytic acid has been shown to act as an antioxidant, to control
cell division and reduce the rate of cell proliferation, and to
enhance the activity of natural killer cells, which play an
important role in the host defense against neoplasia [20].
Chemopreventive activity of phytic acid has been evaluated
in preclinical animal models. Aberrant crypt foci (ACF) are
recognized as early preneoplastic lesions in the colon from g
which adenomas and adenocarcinomas may develop in the §i

colon of both rodents and humans. There is evidence that §

several inhibitors of ACF formation reduce the incidence of
colon tumors in laboratory animal models suggesting that
ACF can be used to evaluate novel agents for their potential
chemopreventive activities against colon cancer [23]. In this i
connection, Pretlow et al [24] demonstrated that the
development of larger ACF with 4 or more aberrant
crypt/focus was significantly inhibited in F344 rat
administered AOM and given 2% phytic acid in drinking
water. Phytic acid at 1 and 2% levels in the diet significantly
decreased the number of ACF in the colon {25]. Results also
showed that 2% phytic acid administered in combination with
2% green tea extract had a synergistic effect exhibiting a total
of about 30% reduction in ACF (p<0.02) whereas green tea
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extract alone had marginal effect (p<0.14). Colon tumor-

‘i ::nacliz; inhibitory activity of phytic wid has a]§o been evaluated in
hat one animal models. Ullah and Shamsgddm. [26] §howed that
i colon administration of .0']. and 1.0% phytic acid in drmk.mg- water
on cell significantly inhibited AOM-induced colon tumor }nc1denc§,
muliiplicity and size. Administration of 1% phytic acid in
ed as drinking water reduced colon tumor multiplicity by 5%%/
oratory (p<0.01), tumor frequency by‘56%. (p<Q.OQl) and tumor size
al [21] by 62% {p<0.001); 0.1% phytic acid exhibited only reduction
on and in tumor size by 71% (p<0.001). In another study, the effect
n vitro, of phytic acid administered during the postinitiation stage of
ts - cell colon carcinogenesis was invest%gated by. Shf{ms.uddin and
ntiation Ullah [27]. Phytic acid when administered in drmkl.ng.vs{ater 2
alignant wechs or 5 months after AOM treatment §1gmf10ant1y
n colon inhibited colon tumor multiplicity, tumor incidence and
normal tumor size in F344 rats suggesting that the beneficial action of
feration phytic acid is not restricted to the prevention of tumor
s MC-7 development but perhaps to treatment of existing tumors as
;tiaticm well [27]. In support of these results, Pretlow et al [24] have
norrnal also demonstrated that administration of 2% phytic acid in
fing the drinking water during postinitiation stage suppressed AOM-
studies indir-=d colon tumor incidence (p<0.004). in F344 rats.
tions of
Conclusions
xert its )
strated. f ~ Animal model studies clearly suggest that wheat bran
L it was @  consistently inhibits colon carcinogenesis. Case-control
el 201, [ studies show r;asonably strong evidenFe that dietary.flber
strically reduces the risk of colon cancer in humans. Dietary
stomach intervention studies provide evidence that wheat bran
ans and supplementation decreases the levels of several putative
sitol Py, tumor promoters in the colon. Administration of phytic acid,
tic acid. high levels of which are present in wheat bran and other
, control grains inhibits colon carcinogenesis in animal models.
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Diet and Cancer Prevention: The Fiber First Diet®

Gary M. Williams,** Christine L. Williams,t and John H. Weisburger* 't
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Diet can play a major role in cancer prevention. The interna-
tional differences in cancer incidence are largely accounted for by
lifestyle practices that include nutrition, exercise, and alcohol and
tobacco use. About 50% of cancer incidence and 35% of cancer
mortality in the U.S., represented by cancers of the breast, pros-
tate, pancreas, ovary, endometrium, and colon, are associated with
Western dietary habits. Cancer of the stomach, currently a major
disease in the Far East, relates to distinct, specific nutritional
elements such as excessive salt intake. For these cancers, informa-
tion is available on possible initiating genotoxic factors, promoting
elements, and prophylactic agents. In general, the typical diet in
the United States contains low levels of the potent carcinogenic
agents, heterocyclic amines, formed during the cooking of meats.
It provides only about half the potent appropriate fiber intake and
is high in calories. About twice as many calories as would be
desirable come from fat, certain kinds of which enhance the
development of cancers. Other foods with functional properties,
such as soy products and tea, can be beneficial. To achieve reduc-
tion in risk of certain cancers, diet must be optimized, primarily to
reduce caloric intake and the fat component. The latter should be
20% or less of total caloric intake and fiber should be increased to
25-35 g per day for adults. One approach to achieving these goals
is the Fiber First Diet,° a diet designed around adequate fiber
intake from grains, especially cereals, vegetables, legumes, and
fruits, which thereby reduces both calorie and fat intake. Such
dietary improvements will not only reduce cancer and other
chronic disease risks, but will contribute to a healthy life to an
advanced age. A corollary benefit is a lower cost of medical care.

Key Words: antioxidant; exercise; fat; food; lifestyle; nutrition;
vitamins.

For centuries, it has been known that food contains a variety

... of specific healthful or haraful components. The specific con-

tribution of diet to cancer was highlighted at the beginning of
this century in a major treatise on cancer, in which W. R.
Williams (1908) concluded, “The incidence of cancer is largely
conditioned by nutrition.” This insight was extended by a
remarkable statistician, E. L. Hoffman (1937), who in an
extensive review came to the conclusion that “the underlying
cause of cancer is to be found in an excessive intake of foods
... ” Experimental exploration of the relationship of nutrition
to cancer began to be pursued in depth, beginning only in the

' To whom correspondence should be addressed. Fax: (914) 594-4163.
E-mail: williamsgm@pol.net.
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late 1940s and 1950s, with the pioneering work of Tannen-

baum (1959). The substantial influence of nutrition on cancer,
has become increasingly evident, as this group of diseases,
together with cardiovascular disease and stroke, have sup-
planted infectious disease as the most important cause of
premature mortality in Western societies. Knowledge of the
role of nutrition in the pathogenesis of cancer has coatinued to
accrue (Clifford and Kramer, 1993; Micozzi and Moon, 1992;
Miller et al., 1994; Weisburger and Williams, 1995; Williams
and Wynder, 1996; World Cancer Research Fund, 1997), with
major evidence coming from ecological correlation, particu-
larly between countries such as the U.S. and Japan, where
specific cancers differ greatly in incidence. The first,food-
borne cancer-causing agents to be identified were benzo-
[alpyrene and related polycyclic aromatic hydrocarbons,
formed during grilling of meats and fishes. It is not known,
however, whether the amounts so-formed constitute a human
cancer risk upon oral intake. A subsequently discovered food
contaminant from fungi, aflatoxin B,, causes liver cancer in
humans, and especially in persons carrying the hepatitis virus
(International Agency for Research on Cancer, 1987). In this
paper, we review the nutritional and food-borne factors for
which substantial evidence exists concerning their influence on
cancer incidence. We suggest appropriate actions for cancer
reduction through adjustment in dietary practices and adoption
of a healthful diet and exercise plan, beginning in childhood.

Diet and Cancer

In 1998, 1,228,600 new cases of cancer, excluding skin
cancer, were estimated to have occurred in the United States
(Landis et al., 1998). As in our previous reviews (Weisburger
and Williams, 1995; Williams and Wynder, 1996), we have
estimated the contribution of known etiologic agents on each
specific cancer. From the proportion of the total cases repre-
sented by that type of cancer, we arrived at an estimate of the
contribution of causative agents to cancer incidence. As shown
in Table 1, our analysis leads to the conclusion that about 50%
of the anticipated cancer incidence and 30-35% of mortality in
Americans in 1998 is related to diet and excessive alcohol use.
While there are certainly genetic conditions that predispose to
cancer (Bradlow et al., 1997), diet and the other major lifestyle
factor, smoking, exert a critical influence on cancer risk, in
addition to whatever intrinsic susceptibility exists. That is also -
the case for risk of coronary artery disease.
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TABLE 1
Estimated Causes of Cancer Mortality in the United
States, 1998

Type of cause % of total

Lifestyle cancers
Diet-related
High fat, low fiber, low in vegetables and fruits,
high in broiled or fried foods: large bowel,
breast, pancreas, prostate, ovary, endometrium
Salted pickled foods, low in vegetables and fruits:
stomach’ 2-3
Tobacco-related: Lung, larynx, oral cavity, bladder,
pancreas, kidneys. stomach
Tobacco and alcohol-related: oral cavity, esophagus
Alcohol-related: liver, esophagus -2
Sunlight-related: melanoma of skin“ -2
Bacteria
Helicobacter pylori: stomach 1-2
Viruses
Human papilloma: cervix, penis, anus; hepatitis B, C:
tiver; HTLV-1: adult T-cell leukemia:
Epstein-Barr: B-cell lymphoma
Lifestyle and occupational exposures
Tobacco and asbestos, tobacco and mining, tobacco
and uranium, tobacco and radium: lung,
respiratory tract 2-3
Genetic
Tumor suppressor gene mutations, including APC,
familial adenomatous polyposis: colon; BRCAL,
2: breast; RBI: retinoblastoma; WT 1: Wilms
tumor
Occupational cancers, various carcinogens: bladder and
other organs 1
latrogenic 1-2
Radiation, drugs: diverse organs, leukemia
Unknown

30-35

30-35

3-25°

Note. Landis er al, 1998. Basal cell and squamous cell cancers of the skin
(which account for about 700,00 cases) were excluded from the data.

¢ Helicobactor pylori has an interactive role.

* This large variation is a function of the broad range calculated for the main
diet and tobacco-associated caacers.

Elements in the diet, including both naturally occurring and
synthetic components and nutritional factors, can either inhibit
or facilitate the oncogenic process (National Research Council,

"7 1996). Dietary elements that facilitate oncogenesis can do so

either by initiating the process, usually through genotoxic
effects, or enhancing tumor development through epigenetic
promotional activity (Williams, 1993a). Information on the
contribution of diet constituents to specific cancers, as regards
mechanisms of action, are reviewed herein.

A conventional definition of a nutrient is “a substance ob-
tained from food and used in the body to promote growth,
maintenance, and/or repair” (Whitney and Hamilton, 1981).
The generally recognized broad classes of nutrients are carbo-
hydrates, fats, proteins, vitamins, minerals, and water. Imbal-
ances in nutrients, either inadequacies or excesses, as well as in

other food components, are one of the major ways in which
diet contributes to cancer etiology (Table 2). The mechanisms
and chemicals involved are diverse, involving effects on hor-
mones and other physiological functions, modulation of en-
zymes, and perturbation of cell kinetics. Ultimately, cancer is
the result of a fundamental mutation in cellular DNA and, as
will be discussed, diet can convey the genctoxic as well as
modulating factors.

Nutritional Inadequacies

One of the most significant nutrient inadequacies in the
Western diet is insufficient consumption of fiber. There is no
precise definition of fiber, but it may be considered to be the
remnants of ingested plant cells that are resistant to digestion
by alimentary enzymes (Trowell, 1974). Some of the compo-
nents of fiber are lignin, cellulose, and hemicellulose. There are
soluble and insoluble fibers, both involved in inhibition of
cancer risks by specific mechanisms. Fiber has a number of
physiologic effects, including its water-holding capacity,
which contributes to fecal bulk (Eastwood, 1992).

A protective effect of dietary fiber against colon cancer has
been established by numerous negative associations between
colon cancer rates and intake of food groups rich in fiber
(Freudenheim er al., 1990; Hill, 1998; Howe et al., 1992; Negri
et al., 1998; Potter, 1996). The evidence is particularly strong
for fiber in cereals and vegetables (Caygil er al., 1998). Some
studies do not report an important protective effect of fiber
(Fuchs ez al., 1999) because of the low intake of cereal fiber.
The human data are even less clear for breast cancer (Howe et
al., 1990), although several studies have found a protective
effect, particularly by cereal fiber and soluble fibers of vege-
table origin (Caygil er al., 1998; La Vecchia et al., 1997). In
support of the epidemiological observations, animal studies
have revealed a protective effect of fiber, particularly of wheat-
bran fiber, for colon and breast cancer (Reddy, 1996; Rose,

TABLE 2
Dietary Impacts on Cancer in 1998

Estimated importance®

Western Asian/African
Factor communities communities
Nutritional excesses +++ +?
Nutritional inadequacies + +
Other dietary inadequacies ++ ++
Carcinogens formed in food +4 ++
Food contaminants and additives 0 ++¢

“Q, no impact; +, some impact; ++, strong impact; +++, very strong
impact. ’

* In Japan, dietary habits are progressively more Western, and the corre-
sponding cancers are increasing. e

¢ Mostly aflatoxin and related mycotoxins, and also traditional high sait use.
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1990). The mechanism for the protective effect of fiber against
colon cancer involves an increase in stool bulk, thereby dilut-
ing fecal bile acids, which are promoters of colon cancer. Other
effects may also be involved, such as complexing of bile acids
(Klurfeld, 1992; Reddy, 1996).

Low intake of fruits and vegetables, i.e., less than 2 servings
per day, has been identified epidemiologically to be associated
with risk for cancers of the oral cavity (Takezaki e? al., 1996),
stomach (Neugut et al., 1996; Trichopoulos et al., 1985), lung
(Colditz et al., 1987; Le Marchand, et al., 1989), and breast
(Chyou et al., 1990; Trichopoulou et al., 1995). Diets low in
fruits and vegetables are, of course, usually low in fiber and
high in fat, which may confound the interpretation of associ-
ations. Nevertheless, the risks associated with such diets have
been attributed to inadequate levels of antioxidants, including
vitamin C (ascorbic acid), vitamin A, vitamin E, and carote-
noids (Byers and Guerro, 1995; Garewal, 1995; Hwang et al.,
1994; Nomura et al., 1997; van Poppel and Goldbohm, 1995;
Willett and Hunter, 1994; Zhang et al., 1999), although the
evidence is not conclusive (Vainio and Rautalahti, 1999). Nev-
ertheless, it is plausible that Vitamin A could be protective
since it influences the differentiation of cells in certain tissues.
In addition, the protective effects of carotenoids may relate to
their function as precursors of vitamin A, in addition to their
antioxidant activity. Some carotenoids, such as lycopene, are
superior antioxidants in singlet oxygen quenching. Lycopene is
present at high levels in tomatoes, and inadequate consumption
could increase some cancer risks (Giovannucci, 1999; Grann et
al., 1999; Le Marchand ei al., 1989). Importantly, lycopene is
well absorbed from tomato juice (Pool-Zobel et al., 1998) or
cooked tomato products, with small amounts of olive oil, as
typically used in Greece and Italy (Weisburger, 1998c). Vita-
min C is an antioxidant and its inhibition of formation of
N-nitroso compounds from secondary amines has been postu-
lated to be the basis for its protective effect against stomach
cancer (Correa, 1992; Mirvish, 1994). However, its role as a
free radical scavenger may be equally important. The normal
stomach has an active ascorbic acid secretion mechanism
which is impaired by infection with Helicobacter pylori, a
bacterial agent linked to gastric cancer (De Koster et al., 1994;
Hwang er al., 1994). Intake of at least 200 mg/day of vitamin
C is desirable. Vegetables and fruits are also rich in flavonoids

- " ~such as quercitin, which have antioxidant activity (see below).

Although the content of fat in the U.S. diet is high, around
35-40% of calories, intake of certain fatty acids may be
suboptimal. Fatty acids as nutrients are metabolically incorpo-
rated into glycerolipids and processed into phospholipids,
which are components of all cells. They are also oxidized by
cyclooxygenase and lipoxygenase to eicosanoids, which are
key mediators of biochemical processes, such as prostaglan-
dins. The n-3 polyunsaturated fatty acids have 3 carbons sep-
arating the methyl end from the first unsaturated bond and
include linolenic (C18:3, n-3), eicosapentanoic acid (C20:5,
n-3) and docasahexanoic acid (C22:6, n-3). These have been

WILLIAMS, WILLIAMS, AND WEISBURGER

found to have a protective effect against breast and colon
cancer {Carroll, 1992; Cave, 1996; Singh et al., 1997). Also,
the growth and metastasis of a transplantable human breast
tumor in a mouse model system was suppressed by high levels
of n-3 fatty acids, but enhanced by n-6-polyunsaturated oils
(Rose and Connolly, 1993). The protective mechanisms might
involve a metabolic effect (Sardesai, 1992) such as increased
biosynthesis of the 3-series prostaglandins (PGE;) and throm-
boxanes (TXA,). These compete with the 2-series compounds,
which are biologically active as cancer promoters. Also, n-3
fatty acids inhibit the synthesis of arachidonic acid from lino-
leic acid, and compete with arachidonic acid as a substrate for
cyclooxygenase. In addition, fatty acids are ligands for the
peroxisome proliferator-activated receptors (PPARs) (Krey et
al., 1997), which are gene transcription factors belonging to the
nuclear hormone receptor superfamily.

Deficiencies in specific micronutrients have been related to
increases in several cancers under certain circumstances. Im-
balances in dietary iodine intake can, to some extent, be the
basis for geographic differences in thyroid cancer (Franceschi
et al., 1993). The minerals calcium and selenium are anticar-
cinogenic in animal models, especially as regards the large
intestine. Calcium lowers the rate of cell cycling, particularly
in the intestinal tract (Lipkin and Newmark, 1995). Several
epidemiological studies have found an inverse association be-
tween calcium intake and the risk of colorectal cancer (Garland
et al., 1985), but not in all (Martinez and Willett, 1998). In
addition, calcium is important for other aspects of good health,
such as bone strength. Some epidemiological studies suggest
that vitamin D intake is inversely associated with colon cancer
risk (Martinez and Willett, 1998), but the data are sparse. Such
a protective effect could stem from an action on absorption and
metabolism of calcium.

Asian countries historically have had low rates of breast,
colon, and prostate cancers, which was largely attributable to
low-fat diets (see Nutritional Excesses). Current dietary habits
in Japan are changing to a Western pattern, with concomitant
increase in Western-type cancers (Tominaga and Kuroishi,
1997). These findings provide strong evidence for an associa-
tion of the Western dietary pattern with the types of cancers
frequent in North America. In addition, the traditional diets in
Far Eastern countries are comprised of many soy products.

These are rich in isoflavones (Fournier et al., 1998; MclLaugh-

lin et al., 1995) such as genistein, a functional agent with
anticarcinogenic properties, which has been observed in exper-
imental models (see below). Typical Western diets are quite
low in isoflavones, and hence, this may constitute a sub-
optimal condition that could also develop in Asian countries as
a shift to Western-type diets progresses.

Nutritional Excesses

Over-nutrition is well established as a cause of increased risk
for a number of cancers (Kritchevsky, 1995). This has been
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corroborated in animal models (Pariza and Boutwell, 1987) in
which caloric restriction strongly inhibits carcinogenesis. For
some cancers, as will be discussed, the contribution of over-
nutrition relates to specific dietary excesses, while for others
such as renal cell cancer (Wolk er al., 1996), a general energy
effect appears to be involved. Also, obesity, which reflects
excess energy intake, is associated with greater risk for endo-
metrial neoplasia (Schottenfeld, 1995).

In the United States, fat intake from both plant and animal
sources averages about 100 g/day for males and 60g/day for
females, accounting for about 35% of total energy (Rolls and
Hill, 1998). About 25% of this is contributed by animal prod-
ucts, which are high in saturated fatty acids (Grundy, 1996;
Micozzi and Moon, 1992). Substantial evidence is available
that excess consumption of total calories or specific food
components creates a condition of metabolic overload that
leads to increases in cancer (Kritchevsky, 1995; Williams and
Wynder, 1996; Wynder and Williams, 1993). In population or
ecological studies, high-fat intake is strongly associated with
an increased prevalence of colon cancer (Potter et al., 1993),
breast cancer (Boyd et al., 1993; Carroll, 1992), and, possibly,
cancer of the prostate (Meattlin, 1997) and lung (Swanson et al.,
1997). This relationship is sometimes (Hayes et al., 1999), but
not always, evident in cohort or case-control studies (Kamp-
man et al., 1999; Martin-Moreno et al., 1994), the latter per-
haps because even the lowest intake group is also overexposed
(i.e., >25% calories from fat) in populations with traditional
high fat consumption. Nevertheless, case-control studies gen-
erally support a positive association for saturated or animal fat
intake and breast cancer in postmenopausal women (Howe,
1994). Importantly, the rates in postmenopausal women differ
most between countries of high and low fat intake. The amount
of fat intake may affect serum estradiol levels (Wu ez al, 1999).
For prostate cancer risk, case-control studies support an asso-
ciation of greater intake of dietary fat, especially saturated fat,
whereas all cohort studies have not shown consistency (No-
mura and Kolonel, 1991), although some do provide support
(Le Marchand et al., 1994). Likewise, increased risk for pan-
creas cancer has been linked to high-fat intake (Lyon et al,
1993), particularly via rneat consumption (Gold and Goldin,
1998; Howe and Burch, 1996; Soler et al., 1998). Studies in
animal models generally demonstrate that fat influences cancer

" development in the breast (Welsch, 1992), colon (Reddy,

1996), and pancreas (Birt et al., 1989), although specific ex-
ceptions have been observed. Less experimental evidence is
available for prostate cancer, perhaps in part because a good
laboratory model to investigate dietary modulation of prostate
cancer is not available. The enhancing effects of high-fat diets
have been attributed to increased caloric intake, which cer-
tainly increases tumor development (Keenan et al., 1997), but
analysis of the collective literature reveals an enhancing effect
by specific dietary fats (Freedman et al., 1990) as well as a
general effect from excessive calories (Birt et al., 1989).
One element in the role of high fat intake appears to be in

levels of certain fatty acids. In contrast to the low levels of n-3
fatty acids previously discussed, most plant oils are high in n-6
fatty acids such as linoleic acid (C18: 2nB6), which is posi-
tively associated with prostate, breast (postmenopausal), colon
(distal), and pancreatic cancer risk (Godley er al., 1996; Mi-
cozzi and Moon, 1992). In rodent models, n-6 polyunsaturated
oils are stronger promoters than monounsaturated oils, such as
olive oil, or n-3 polyunsaturated oils (Carroll, 1992; Cave,
1996), yet, they all provide an identical caloric load. The
mechanisms of action of specific oils as regards biosynthesis
and degradation of bile acids or estrogen are distinct, and
parallel their enhancing action, or lack thereof. Corresponding
to the experimental findings, the rates of breast and colon
cancer in Mediterranean countries with a high intake of olive
oil are appreciably lower than in North America or the United
Kingdom (Martin-Moreno et al. 1994; Trichopoulou et al.,
1995). A further contributing element in the Mediterranean
region, however, might be the high intake of vegetables and
tomatoes, with protective actions, as discussed above.

Nevertheless, caloric intake and possibly nutrient density
may be of importance in humans, especially where over-
nutrition leads to obesity. It is noteworthy that in animal
models, the only modulation of diet that consistently maintains
maximal longevity is caloric restriction (Masoro, 1991). In
part, this is due to an effect on cell cycling, itself a key factor
in carcinogenesis and longevity. No conclusive association,
however, has been established between sugar intake and any
cancer (Burley 1997, 1998).

Excess salting of foods has been associated with increased
risk of stomach cancer (Hwang et al., 1994; Kneller et al.,
1992), for which laboratory studies provide support (Chen ez
al., 1996; Sugimura, 1996; Takahashi et al., 1983). Similar
considerations may hold for cancer of the esophagus in China.

Thus, overall, there is strong evidence that nutritional ex-
cesses have a significant impact on the occurrence of a number
of important types of cancer in Western societies and others
(Table 2), as was concluded by W. R. Williams as long ago as
1908. There is also evidence for a role of exercise in reducing
cancer risk (Friedenreich and Rohan, 1995), which may relate
to diet.

Cancer-Modulating Food Components

Chemicals with carcinogenic activity in animals can be
present in food through several different sources (Table 3).
These include carcinogens of the type that have the ability to
react with DNA and hence are mutagenic, and those that are
not chemically reactive but produce other epigenetic cellular
effects which bear on cancer development (Williams and Weis-
burger, 1991).

Food-borne carcinogenic chemicals can be detected by a
variety of highly sensitive analytical techniques, and generally,
such exposures are currently held to very low levels. Aflatox-
ins, which are potent carcinogenic mycotoxins produced by
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TABLE 3
Sources of Detectable Laboratory Carcinogens in Food

Source Example

Naturally occurring

Plant Cycasin

Microbial Mycotoxins
Contaminant

Introduced before processing DDT

Introduced during processing
Additive
Formed from food components
During processing

Trichloroethylene, methylene chloride
Butylated hydroxyanisole, saccharin

Nitrosamides/nitrosamines

Benzo(a)pyrene and related
hydrocarbons, heterocyclic amines

Nitrosamides/nitrosamines

During cooking
In the body

Note. Many of the agents listed are detectable only at minute levels (i.e., <1
ppm) by highly sensitive analytical techniques.

fungi, were not discovered until 1960, but probably were at
significant levels in certain crops such as com or peanuts prior
to that time (Williams, 1994). Aflatoxin has been associated
with liver cancer in Asian and African countries, where expo-
sure is high, and chronic hepatitis contributes also. In the
United States, reduced mycotoxin exposure, subsequent to its
recognition, and/or increased anticarcinogens in the diet, may
be speculated to underlie the decline in liver cancer deaths
(Williams, 1994). They have diminished from about 12 per
100,000 in males in 1930 to about 5 per 100,000 in 1990
(Landis et al., 1998). Also in the past, nitrate (saltpeter) and
salt were used at high levels for food preservation (Jones,
1992), and these may have contributed to the formation of
carcinogens suspected to have been involved in the high inci-
dence of stomach cancer prevalent in the early part of this
century (Chen et al., 1996; Correa, 1992; Howson et al., 1986;
Weisburger and Williams, 1995). However, the evidence has
been considered inconclusive (Eichholzer and Gutzwiller,
1998).

A large number of substances that produce liver tumors in
rodents, such as organochlorine pesticides, have been present
at trace levels in food since their introduction in the 1940s for
agricultural use. Obviously, these have not led to an increase in
" human liver cancer in the U.S., since, as noted, this cancer has
declined over the past 50 years.

During the cooking of food, a variety of heterocyclic amines
is formed in the browning reaction (Adamson et al., 1995;
Felton and Gentile, 1997; Weisburger et al., 1998). Prominent
among these is 2-amino-1-methyl-6-phenylimidazo{4.5-
b}pyridine (PhIP). These DNA-reactive agents are potent mui-
tiorgan and multispecies carcinogens, including in primates. It
has been postulated that they may be the initiating agents for
breast, prostate, pancreas, and colon cancers in Western soci-
eties (Weisburger and Williams, 1995), with PhIP estimated to
account for half of the incremental cancer risk (Layton et al.,

1995). Recently, consumption of well done red meat, a source
of heterocyclic amines, has been associated with an increased
risk of colorectal adenomas, precursors of carcinomas (Sinha et
al., 1999)

In the stomach, nitrosation reactions involving nitrates and
other components in the diet give rise to nitrosamides and
nitrosantines These carcinogens are postulated to be the initi-
ating agents for stomach and esophageal cancer (Correa, 1992;
Craddock, 1992), a concept which is supported by the demon-
stration that certain nitroso compounds induce gastric and
esophageal cancer in rodents {Correa, 1992; Craddock, 1992;
Mirvish, 1994). A novel direct-acting mutagen, 2-chloro-4-
methylbutanoic acid and possible carcinogen for the stomach,
was isolated from fish preserved with salt and saltpeter (Chen
et al., 1996; Furihata er al., 1996).

Food aiso can be the source of infectious agents, such as the
hepatitis B virus in shellfish and liver flukes in raw fish, which
cause chronic tissue injury leading to increases in specific
cancers.

Among beverages, alcohol consumed in excessive amounts
is clearly associated with liver disease and increased risk of
liver cancer, as well as esophageal cancer in association with
cigarette smoking (International Agency for Research on Can-
cer, 1988). Weak and inconsistent positive associations be-
tween alcohol consumption and breast cancer have been re-
ported in many epidemiologic studies (Rosenberg et al., 1993),
and current observations continue to show weak or absent
association (Freudenheim et al., 1995; Holmberg et al., 1995;
Longnecker et al., 1995). Increased risk of cancer of the colon
is also reported to be associated with alcohol consumption
(Kune and Vatetta, 1992; Le Marchand et al., 1997). Also,
rectal cancer may be associated with alcohol intake, and me-
tabolism to acetaldehyde has been postulated (Seitz, 1990).
These epidemiological observations have not been corrobo-
rated in experimental studies and no mechanism has been
elucidated. Coffee has also been discussed as a risk factor,
particularly for bladder cancer, but a causal association has not
been established (International Agency for Research on Can-
cer, 1991). In fact, caffeine may possibly be antimutagenic
(Weisburger, et al., 1998). As discussed below, tea appears to
be anticarcinogenic.

Although several synthetic food additives are established
experimental carcinogens when administered chronically at
high doses, none has been associated with cancer in humans
(Williams and Weisburger, 1991). To the contrary, antioxi-
dants such as butylated hydroxyanisole and butylated hy-
droxytoluene may be functioning as anticarcinogens in the
diet (Williams, 1993b, 1994). Generally, carcinogenic
agents are not allowed as food additives. However, saccha-
rin, a well-documented rodent bladder carcinogen at high
dietary levels, operating through an epigenetic mechanism
with a sharp dose-response displaying a no-effect threshold
(Whysner and Williams, 1996), has been permitted as an
exception. Its unrestricted use for many decades has pro-
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TABLE 4
Food-Borne Inhibitors of Experimental Cancer

Food component Food Experimental cancer inhibited

Bifidobacterium longum cultures Fermented dairy products
Calcium Dairy products

Carotenoids, B-carotene Green/yellow vegetables, fruits
Conjugated linoleic acid Cheese, cooked meats, oils(?)
Diallyi sulfide Garlic, onions

Large intestine, liver

Large intestine

Large intestine, stomach

Breast, forestomach, skin

Esophagus, forestomach, large intestine, liver

Fiber Bran cereal and bread, vegetables Breast, large intestine, pancreas
Fructans Chicory, garlic, onion, asparagus Large intestine
Indole-3-carbinol (glucobrassicin) Cruciferous vegetables Breast, endometrium, forestomach, liver, lung
Miunerais

Caicium Dairy products Large intestine, breast

Selenium Vegetables, meat Breast, skin, large intestine, liver, lung
Monoterpenes

D-carvone Caraway seed Forestomach. lung

D-limonene Citrus fruits Breast, forestomach, lung

Myoinositol (phytate)
Phenolics (glycosides)
Catechins

Bran cereals and bread

Fruits, vegetables

Large intestine, breast

Large intestine, breast

(-)-epigallocatechin-3-gallate Tea Lung, esophagus, skin, breast, small and large intestine
Flavonoids Vegetables
Quercetin Vegetables Breast, large intestine
Naringenin Citrus Breast
Isoflavones Soy products Breast, large intestine
Genistein
Hydroxycinnamic acids Fruits, vegetables, Forestomach :
Caffeic acid Soy, cereals
Chlorogenic acid Large intestine, liver
Ferulic acid Forestomach
Tannins Vegetables Forestomach, lung
Tannic acid
Ellagic acid Fruits Esophagus, liver, skin
Protease inhibitors
Bowman-Birk Soy Liver
Edi ProA soy protein Soy Liver
Soy protein isolate Soy Breast, large intestine
Thiocyanates (glucosinolates): Broccoli, cabbage Breast, forestomach
Benzyl isothiocyanate Watercress Liver, lung
Benzyl thiocyanate Breast, liver
Phenethyl isothiocyanate Breast, esophagus, forestomach, lung
Sulforaphane Broceoli Breast, large intestine
Vitamins
Vitamin A Liver, milk, eggs, vegetables Liver, lung

Vitamin C (ascorbic acid)
Vitamin E (a-tocopherol)”

Citrus fruits, vegetables
Seeds, nuts, vegetable and seed oils

Kidney, large intestine, lung, stomach
Breast, forestomach, large intestine, oral, skin

@ Foods listed do not provide optimal amounts, and supplementation with 100-200 international units, with the main meal of the day is suggested.

vided evidence that the cancer risks from epigenetic agents Foods also contain a variety of components that have been
are negligible under actual, realistic conditions of use. Nev- demonstrated in animal models to inhibit specific chemical-
ertheless, one natural food “additive,” salt, when used in induced cancers (Table 4). These agents can function as car-
excess, appears to play a role in stomach cancer (Chen et al., cinogen-reducing agents, reducing formation or absorption of
1996; Kneller et al., 1992; Takahashi er al., 1983). This carcinogens; carcinogenesis-blocking agents, blocking carcin- |
indicates that high-level exposures to some agents can en- ogen reactions with cellular macromolecules; or cancer-sup- '
hance risk. High salt intake also relates to hypertension. pressing agents, suppressing neoplastic development. Low
Low consumption of scme of these protective components is  consumption of some of these protective components is asso-
associated with increased cancer risks, as discussed in Nu- ciated with increased cancer risks, as discussed in Nutritional
tritional Inadequacies. Inadequacies.
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TABLE 5
Food-Borne Agents That Influence Human Cancers
Cancer DNA-reactive carcinogen Enhancing or promoting factor Protective factor
Breast Heterocyclic amines High-fat diet” Adequate fiber, soy, tea, ?calcium, ?vitamin D
Prostate Heterccyclic amines High fat diet” Soy, lycopene, cooked tomatoes
Lung (Tobacco smoke)” ?High fat diet® Fruits and vegetables, soy, tea

(Occupational exposures)
Heterocyclic amines

(Tobacco smoke)

Large intestine High fat diet’

Adequate fiber, calcium, vitamin D, soy, tea
Soy, tea

?vegetables and fruits

Fruits and vegetables, soy, tea

Pancreas (Tobacco smoke) THigh fat, meat diet
7Heterocyclic amines
Stomach Reactive chloro- or High intake of salted and preserved foods
nitroso- compounds (also Helicobacter pylori)
Liver Aflatoxins Alcohol (hepatitis)
Esophagus Nitrosamines Alcohol

(Tobacco smoke)

Tea, 7soy

Nore. Agents in parentheses are not food-borne.

“ Monounsaturated oils, olive or canola oils, do not promote; a-3-polyunsaturated oils are protective.

Specific Human Cancers Influenced by Food-Borne
Components

Patterns of food consumption are well established as being
associated with incidences of certain cancers, as discussed
above, and foods have been documented to contain cancer-
modulating agents from a variety of sources (Weisburger,
1998b). The contribution to the main human cancers of specific
carcinogens, enhancing or inhibiting factors conveyed in food,
is summarized in Table 5. These agents in aggregate account
for the 50% of cancer attributable to diet (Table 1).

The potential for modification of diet to determine cancer
rates is illustrated strikingly by the decline of stomach cancer
in most populations (Correa and Chen, 1994; Howson et al,,
1986). Stomach cancer rates in the United States have de-
creased from about 38 deaths per 100,000 males in 1930 to
about 6 per 100,000 in 1990, and from about 28 deaths per
100,000 females to about 4 per 100,000 (Landis et al., 1998).
A consistent factor associated with reduced risk was intake of
vegetables and fruit (Boeing, 1991, postulated to provide pro-
tective vitamin C and SB-carotene (Hansson et al., 1994; Stein-
metz and Potter, 1991). As described above, vitamin C may
inhibit the nitrosation reaction in the stomach that leads to

carcinogen formation. Another possible contributor to this dra-
“matic decline is changes in methods of food preservation. The

use of salting and nitrates has diminished (Hwang et al., 1994;
Weisburger, 1998b; Weisburger and Williams, 1995) in favor
of canning, freezing, and refrigeration. Salt and nitrates pro-
vide substrates for the formation of carcinogens, and salt is a
promoter of stomach cancer in animal models. Thus, reduction
of these elements could lessen carcinogenic effects in the
stomach.

Another cancer that has declined in the United States in both
genders is liver cancer (Landis er al., 1998). This reduction has
occurred in spite of increased exposures to food-bome animal
liver carcinogens such as organochlorine pesticides. As noted

above, one genotoxic liver carcinogen that has been carefully
controlled over the past 30 years is afiatoxin, a major contrib-
utor to liver cancer in parts of the world with high contamina-
tion, and hence this reduction may be in part responsible for the
decline. Regardless of the basis for the decline of stomach and
liver cancers, their reduction clearly demonstrates that specific
cancers can be reduced through effective prophylaxis. The
current knowledge of the role of nutrition and other food
components in the etiology of major cancers such as colon,
breast, pancreas, and prostate (Table 4) offers an attractive
opportunity for cancer control.

Strategies for Cancer Prophylaxis

Nuzrition

Cancer prevention must focus, beginning in childhood, on
managerial approaches to assuring optimal nutrition and bal-
ance of food components (Williams, C. L., 1996; Williams,
C. L. et al., 1993), since cancer is a “chronic” condition that
develops over a long period of time, and certain cancers may
have their inception during childhood. In addition, food pref-
erences are established in childhood. As a general guide, an
attainable goal after adolescence is a diet comprising 25% or
less of calories from fat (no more than 40 g per day for an
adult) and 25-35 g of fiber (Wynder e al., 1992; Williams and
Wynder, 1996). For children, fat consumption after the age of
2 should also be no more than 30% of calories consumed
(range 20--30%), and an adequate total fiber intake in g per day
should follow the “age plus 5” formula, eventually reaching the
minimally desirable adult level of 25g/day by age 20 (Wil-
liams, C. L. et al., 1995). A balanced diet should consist of 6
or more servings per day from the grain group (whole grain
bread, cereal, rice, and pasta items), 3-5 servings of green and
yellow vegetables, 2—-4 servings of fruits, and 2 or 3 servings
of low-fat or fat-free dairy products, as recommended by




™

DIETARY FIBER AND CANCER PREVENTION B 79

TABLE 6
Fiber First Diet®

Dietary fiber intake per day
2-19 years old, age + Sin g
= 20 years old, 25-35g
50% from grains
30% from vegetables and legumes
20% from fruits
Fluid intake per day: 8-12 glasses (8-ounce)

various authorities (Dwyer, 1993). Whole-grain products are
an excellent source of insoluble fiber (Jacobs et al., 1998). As
an amimal protein source, fish is preferable, because of its
content of protective n-3 fatty acids and might be consumed 3
or more times per week. Meat and poultry should be limited to
2-3 small servings, preferably low fat versions, per week.
These foods will deliver the desirable daily intakes of 200 mg
of vitamin C, 400 units of vitamin D, and 1.0-1.5 g of calcium,
which Lachance (1994) proposes as an appropriate Recom-
mended Daily Allowance based upon an “ideal” content. A
well-balanced diet should not require supplementation, except
perhaps for vitamin E, which is delivered at only about 25 IU
in recommended diets. Daily use of multivitamins has been
reported to be associated with reduced colon cancer risk (White
et al., 1997) although evidence for anticancer activity has not
been established (Byers and Guerro, 1995; Greenberg et al.,
1994). Nevertheless, use of a multivitamin with at least 200 IU
of vitamin E is recommended for reduction of risk of cardio-
vascular disease. These dietary recommendations will also
provide reduced risk for other major diseases, particularly
coronary heart disease and stroke (Shils ef al., 1994; Sugimura,
1996; Weisburger, 1998b; Weisburger and Williams, 1995;
Willett, 1994), and certzinly are not expected to do harm.

To achieve these goals, an attractive approach is the Fiber
First Diet® (FFD) (Table 6), which emphasizes that fiber be
consumed first in the day and first in each meal. The desirable
fiber intake for adults is 25-35 g/day. For children, minimal
intake is achieved by the “age plus 5” principle, i.e., the g per
day is calculated by adding 5 to the child=s age (Williams,
1995a,b; Williams and Bollella, 1995). This results in a pro-
gressive intake to age 20 when the adult goal is reached. A
healthy range of dietary-fiber intake for children is age + 5 to
age + 10 grams per day. The source of fiber should be
approximately 50% from grains, including wheat bran, 30%
from vegetables and legumes, and 20% from fruits (Fig. 1).
This must be accompanied by adequate water and fluid intake
to hydrate the fiber in the gut. A desirable source of fluid is
fruit and vegetable juices, which, respectively, are sources of
bioavailable vitamin C (Weber et al., 1996) and B-carotene or
lycopene (Pool-Zobel et al., 1998). These, like tea, discussed
below, provide valuable functional effects.

The basic elements of the FFD are given in Table 7, and a
comparison with typical meals is provided in Table 8. Most

FRUITS
20%

VEGETABLES 9 ,5\‘\
9 LEGUMES
30%

GRAINS
50%

FIG. 1. Aduit fiber pyramid.

individuals will be able to achieve the fiber-first diet by consum-
ing a high-fiber breakfast cereal, using whole wheat bread in a
sandwich at lunchtime, and consuming 3 to 5 vegetables and 2
fruits throughout each day. In addition to providing adequate fiber
and displacing fat in the diet, key components of the FFD (grains,
vegetables, legumes, and fruit) furnish important vitamins and
minerals. In addition, the FFD provides other functional compo-
nents that have been associated with reduced cancer risk (Stein-
metz and Potter, 1991), discussed below. The FFD should slightly

TABLE 7
Guidelines for Dietary Fiber Intake on Fiber First Diet®
Adult® Child”
Breakfast Breakfast
Wheat bran cereal® (8 g) 2 cup wheat bran cereal® (4 g)
1 fruit (4 g) 2 fruit (2 g)
1 slice whole wheat toast (2 g)
Lunch® Lunch®
2 slices whole wheat bread? (4 g) 2 slices whole wheat bread? (4 g)
1 fruit (3 g) - 1 fruit 3 g)
Snack
1/2 cup fruit (2 g)
Dinner® Dinner®

1 cup vegetabie or legume (4 g)
1 baked potato w/skin (4 g)
2 tomato (1 g)
1 cup lettuce (1 g)
Total dietary fiber = 31 grams

1/4 cup vegetable or legume (1 g)
1 baked potato— no skin (2 g)
2 cup fruit (2 g)

Total dietary fiber = 20 grams

Note. The listed foods are fiber-containing foods which would be chosen
“first” to achieve fiber goal. Other foods and drinks would accompany these to
complete dietary requirements.

“ Adult recommendation for dietary fiber: 25-35 grams per day.

® Child, age 10 (recommended range of fiber intake based on age + 5 to 10
guideline = 15-20 g/day).

“ Include a cup of low fat milk.

¢ Bread as part of a sandwich.

 Dinner would also include a serving of lean meat, fish or other source of
protein.
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TABLE 8
Fiber First Diet® Versus Usual U.S. Diet

Typical U.S. diet 13 g fiber; 1950 calories 34% energy from fat

Fiber First Diet® 31.5 g fiber; 1800 calories 24% energy from fat

Fiber Fat Calcium Fiber Fat Calcium
Meal (g) (g) KCAL (mg) Meal (€3] (g) KCAL (mg)
Breakfast: Breakfast:
I corn mutfin (1} 0z.) 1 5 125 I cup Raisin Bran 8 L5 200
1 tsp. butter 0 5 45 1 cup strawberries, fresh 3.5 0 40
{ cup beverage” 0 0 5 ! cup milk, {% 0 2.5 100 300
1 tbsp. haif and half 0 2 20
Lunch: Lunch:
1 cheeseburger 2 14 310 200 2 oz turkey breast 0 2 70
1 small French fries 2 12 220 2 slices whole wheat bread 4 2 160
1 small choc. shake 0 5 350 581 1 tbsp lite mayo 0 5 45
{ large tomato 1 0 25
1 cup garden salad 2 0 25
{ tsp. olive oil + vinegar 0 5 45
seltzer with lemon 0 0 0
1 apple, small 3 0 60
Snack: Snack:
banana 4 0 120 ! Nutrigrain bar® 1 3 140 200
1 cup milk, 1% 0 25 100 300
Dinner: Dinner:
salad: 1 cup iceburg lettuce { 0 25 3 oz. broiled salmon (U 9 165
{ large tomato 1 0 25 1 cup broccoli sauteed 2 0 25
2 tbsp regular dressing 0 10 90 with | tsp. olive oil + garlic \] 5 45
15 cup white rice 2 0 240 6 oz. baked potato + skin 4 1 180
3 oz. fried chicken” 0 15 225 3 tbsp. low-fat sour cream 0 5 45 50
[ cup regular soda 0 0 150 1 cup milk, 1% fat 0 2.5 100 300
Snack:
; cup peaches, fresh 0 60
% cup frozen yogurt 0 0 90 450
3 graham crackers, (2 in.
squares) 1 2 80
DAILY TOTALS 13 68 1950 781 315 48 1800 1600

“ Tea, coffee.
* All white-meat, no skin.
‘ Kellogg.

reduce daily energy intake (Table 8), especially since consump-
tion of high-fiber foods recuces food intake at the next meal (Rolls
and Hill, 1998). While adoption of the FFD will usually lower fat

- - intake, wherever possible, reduced fat products such as skim milk

should be used. Snacks, especially, should be low in fat. Fruits
make wholesome, tasty between-meal snacks. Even potato chips
are available in low-fat versions, prepared by baking or frying in
non-digestible fat substitutes such as olean.

Functional Foods

In addition to the importance of nutrition in cancer preven-
tion, recognition is growing that foods contain components that
have specific effects on genomic, cellular, biochemical, or
physiological function, which can protect against disease pro-

cesses, including cancer and cardiovascular disease. Epidemi-
ological studies reveal that reduced risk of some cancers is
associated with consumption of foods such as vegetables
(Block er al., 1992), whole grain cereals and breads (Caygill ez
al., 1998), and soy products (Fournier et al., 1998; Mclaughlin
et al., 1995). Specific constituents of these foods that are
believed to be responsible for the protective effects have been
identified. Those food components that have been demon-
strated to have anticarcinogenic effects in experimental sys-
tems are listed in Table 5. Among these are phenolics, which
occur usually as glycosides in a wide array of foods; carote-
noids; phytoestrogens; and minor nutrients such as minerals
and vitamins (Wattenberg, 1992). Foods rich in such compo-
nents have been referred to as “functional foods.” g




Prominent among functional components of food are anti-
oxidants (Aruoma, 1994). The antioxidants in whole grains
have been suggested as contributors to the anticarcinogenicity
of these foods (Johnson, 1998), in addition to their fiber effect.
An important type of antioxidant in plants is polyphenols,
which have properties similar to the synthetic antioxidant phe-
nolics BHA and BHT. The polyphenols present in tea have
exhibited anticarcinogenic activity in experimental models
(Katiyar and Mukhtar, 1996; Weisburger, 1997b, 1998a; Yang
and Wang, 1993) (Table 4). In addition to its antioxidant
content, tea is, of course, mainly water, which is an important
essential nutrient. Epidemiological studies have not yet yielded
strong evidence of cancer risk reduction. However, green-tea
drinking in China and Japan is associated with lower rates of
esophageal and gastric cancers, which are highly prevalent in
these countries, and also of pancreatic, colorectal, and bladder
cancers (reviewed by Blot et al., 1996, and Bushman, 1998).
Laboratory research showed that green and black teas have
similar protective properties as antimutagens and anticarcino-
gens (Weisburger, 1998a). The known underlying mecha-
nisms, therefore, suggest that tea should be health promoting.
Also, several epidemiological studies on tea use have noted a
reduced mortality from heart disease, with similar risk factors
to those related to the nutritionally-linked cancers. Cocoa is
another plant source of polyphenols (Zumbé, 1998). Antioxi-
dants such as polyphenols and flavonoids (Williamson ez al.,
1998) are also free-radical scavengers, and this activity may be
involved in their anticarcinogenicity (Aruoma, 1994).

Carotenoids comprise about 600 pigmented chemicals
formed in plants. Some have activity as provitamin A, and
most have some antioxidant potential. The association of re-
duced cancer risks with consumption of fruits and vegetables
has been attributed to carotenoids, particularly B-carotene,
which has shown anticancer activity in animal models (Toma
et al., 1995).

Over 90 plants have been identified as possessing some
estrogenic activity (Famsworth er al., 1975) due to their con-
tent of phytoestrogens, which include isoflavones, coumestans,
and lignans (Kurzer and Xu, 1997; Reinli and Block 1996).
Epidemiologic studies suggest reduced risks of prostate and
gastric cancers with consumption of soy foods (Adlercreutz er
al., 1993; Fournier ef al., 1998), which are the richest dietary
source of isoflavones, and include the aglycones: genistein,
datdzetn, and glycitein. In animal studies, genistein has been
reported to inhibit mammary carcinogenesis in rats, but this has
not been substantiated, and the biologic properties appear to be
quite complex (Barnes, 1997). Oilseeds, such as flaxseed, are
the richest plant sources of lignans, such as secoisolaricires-
inol.

Plants belonging to the genus Allium include garlic, onion,
leek, and shallot, which contain large amounts of organosulfur
compounds, as well as glutathione and flavonols. Allium veg-
etable consumption has been associated, in case-control stud-
ies, with reduced cancer risk (Steinmetz and Potter, 1991),
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although this was not confirmed for lung cancer in a prospec-
tive cobort study (Dorant et al., 1994).

Another category of functional foods consists of prebiotics
that stimulate the growth in the gut and/or activity of types of
bacteria, such as Lactobacillus acidophilus and Bifidobacte-
rium species, which are beneficial (Gibson and Roberfroid,
1995). The B (2-1)D fructans, inulin and oligofructose, are
soluble fibers that are fermented by colonic microflora and
stimulate the growth of bifidobacteria. These fructans inhibited
the induction of preneoplastic lesions in rat colon (Reddy et al.,
1997). Foods such as yogurt are considered probiotics because
they contain the beneficial live microbes. While several studies
have shown that administration of bifidobacteria or lactobacilli
to carcinogen-exposed animals reduced colon preneoplastic or
neoplastic lesions, results have not been consistent (Gallaher ez
al., 1996).

In order for functional components to produce a biological
effect, they must, of course, be bioavailable in sufficient
amounts. The richest sources of vitamin E are vegetable oils
(Sokol, 1996), but since these should be limited in the diet,
supplementation is the only practical way to achieve sufficient
intake. Vitamin E, and the other fat-soluble vitamins A and D,
must be consumed as part of a fat-containing meal to be
absorbed. Other components, such as quercitin (Gugler et al.,
1975), also are not well absorbed.

Intervention trials are currently underway, in which some
of these functional food components, such as B-carotene and
vitamin A, are being administered as supplements to various
study populations (Boone ef al., 1997; Greenwald et al.,
1995). Some early results have been disappointing (Vainio
and Rautalahti, 1998), and it would be remarkable if change
in single minor components of diet could alter the risk of a
major cancer, such as lung cancer due to continuing smok-
ing that provides an overpowering carcinogenic stimulus. In
fact, the trials with B-carotene have shown increases in lung
cancer (The Alpha-Tocopherol, Beta Carotene Cancer Pre-
vention Study Group, 1994; Omenn et al., 1996). As dis-
cussed by Olson (1996), antioxidants in some situations can
exert prooxidant effects, and large doses of B8-carotene can
inhibit the absorption of other carotenoids, leading to nutri-
tional imbalances.

Synthetic chemicals with functional properties superior to
those of natural food components are also available. These
include antioxidants such as butylated hydroxyanisole and

: < :

butylated hydroxytoluene, isothiocyanates, and organosele- .

nium compounds. The potential of such agents for cancer
prevention deserves attention. Moreover, consideration needs
to be given to combined modification of both nutritional and
functional components of the diet, and to the adoption of new
dietary patterns, starting in childhood, and based on detailed
research in the field of nutrition and health and an understand-
ing of the underlying mechanisms. ’
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CONCLUSIONS

Genetic predisposition is clearly important in the etiology of
cancer in some individuals, notably with breast and colon
cancer, for which inherited mutations in cancer suppressor
genes have been identified. Nevertheless, genetic predisposi-
tion as a major determinant is calculated to account for only
2-3%, at most, of the current cancer burden (Table 1). Indi-
viduals in any population have varying susceptibilities to can-
cer, but nutrition and food-borne components clearly affect
cancer risk in the majority of populations of the world. Prac-
tical approaches to reducing cancer risk through dietary
modification are available, including the Fiber First Diet,®
described herein, which is compatible with other recommen-
dations. Improved nutrition will also serve to reduce risk of
other important chronic diseases. Research will help to further
define the optimal diet and lifestyle, both in terms of nutritional
and functional components throughout the life span, to best
promote and maintain good health.
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Rockville, MD o
In re: Guidance for Industry: ) =8
Significant Scientific Agreement ) =
In the Review of Health Claims ) Docket No. 99D-5424 1
For Conventional Foods and ) .
Dietary Supplements; Availability ) N
COMMENTS OF it
JULIAN M. WHITAKER, M.D.; &o

PURE ENCAPSULATIONS, INC.;

XCEL MEDICAL PHARMACY, LTD.;
MYCOLOGY RESEARCH LABORATORIES, LTD.;
DURK PEARSON and SANDY SHAW; and
AMERICAN PREVENTIVE MEDICAL ASSOCIATION

Julian M. Whitaker, M.D.; Pure Encapsulations, Inc.;.XCEL Medical Pharmacy,
Ltd.; Mycology Research Laboratories, Ltd.; Durk Pearson and Sandy Shaw; and the
Amerihcan Preventivé Medical Association (collectively, “Joint.Commenters”), hereby
submit their comfnents in response to the agency’s solicitation for comments in the
above-referenced docket. See 64 Fed. Reg. 71794 (1999).

BACKGROUND OF JOINT COMMENTERS

Julian M Whitaker, M.D. Julian M. Whitaker, M.D. (“Dr. Whitaker) is a
physician licensed to practivce medicine in the states of California and Washington. He
graduated from Dartmouth College in 1966 with a B.S. degree‘and from Emory
University in 1970 with an M.D. degree. He received additional training in surgery as a
resident at the University of California Medical School. From 1975 to 1976 he worked as
a physician at the Pritikin Institute in California. Since that time he has been the clinical
director of the Whitaker Wellness Institute in Newport Beach, California. He is the

author of five books: Reversing Heart Disease (1985), Reversing Diabetes (1987),



Reversing Health Risk (1989), Natural Healing (1994), and What Your Doctor Won't
Tell You About Bypass (1995). Since August of 1991 he has been the editor of Health &
Healing, currently the nation's largest single editor health newsletter. In 1996, Health &
Healing had over 500,000 subscribers. He receives royalties from ;che distrib_ution and
sale of several dietary supplements. Dr. Whitaker has filed with FDA several health claim
petitions and would 1ik¢ to use the health claims on the labels and in the labeling of
dietary supplements. He therefore has a keen interest in how FDA interprets its healfh
claim standard and is adversely affected by FDA’s insistence on a standard more rigorous
than‘that intended by Congress.

| Durk Pearson and Sandy Shaw. Durk Pearson and Sahdy Shaw (“Pearson and
Shaw”) are scientists residing in Nevada. They design dietayy supplement formulations
and l_icense them to ﬁanufacturing and retailing compahies. Theyvare authors of four
books on aging and age-related diseases, including the #1, million plus cépy best seller
Life Extension: A Practical Scientific Approach (1982). They have also published three
other health books, two of which were best sellers: The Life Extension Companion
" (1984); The Life Extension Weight Loss Program (1986); and Freedom of Informed
Choice—FDA Versus Nz?trient Supplenients (1993). Durk Pearson and Sandy Shaw
were plaintiffs in the Pearson v. Shalcﬂa case that is the subject of these comments.
Pearson and Shaw licensé dietary supplemehts. They have filed with FDA several health
claim petitions and would like to use fhe health claims on the labels and in the labeling of
dietary supplements. They therefore have a keen interest in how FDA interprets its health
claim standard and are adversely affected by FDA’s insistence on a standard more

rigorous than that intended by Congress.



American Preventive Medical Association. The American Preventive Medical
Association (“APMA”) isa non-profit organization in Virginia. APMA was founded in
October of 1992 and is dedicated to ensuring consumer access to breventive therapies and
the rights of health care providers to offer those therapies. APMA was a plaintiff in the
Pearson v. Shalala case that sought FDA approval of four health claims. Several APMA
practitioner members sell dietary supplements and would like to use the health claims on’
the lébels and in the labeling of those supplements. APMA practitioner members are
desirous of filing additional health claim petitions with FDA. In addition, APMA and its
practitioner members and their hundreds of thousands of patients would benefit from an
effective and meaningful health claim approval process as described here‘in becéuse it
would enable them to communicate and receive nonmislead‘ing health information on
labels and in labeling of dietary- supplements. APMA and its membérs therefore have a
keen interest in how FDA interprets its health claim standard and are adversely affected
by FDA’s insistence on a standard more rigorous than that i.ntended by Congress.

Mycology Research Labs Ltd. Mycology Rcsearch Labs Ltd. (“Mycology”) is a
corporation organized in Great Britain and engaged in the business of manufacturing,
distributing, and selling rﬁultiple pharmaceutical grade dietary supplements for human
cons.umption around the world, including in the United States. Mycology is desirous of
filing with FDA several health claim petitions and would like to use the health claims on
the labels and in the labeling of dietary supplements that it manufactures, distributes, and
sells in the United States. It therefore has a keen interest in how FDA interprets its health

- claim standard and is adversely affected by FDA’s insistence on a standard more rigorous

than that intended by Congress.




Pure Encapsulations, Inc. Puré Encapsulafio'ns, Inc. (“Pure™) is a Massachusetts
corporation engaged in the business of manufacturing, distributing, and selling
pharmaceutical grade dietary vsupplements for human and companion animal
consumption. Pure has filed with FDA several health claim petitions and would like to
use the hé:alth claims on the labels and in the labeling of dietary supplements. It thefefore
has a keen interest in how FDA interprets its health claim standard and is adversely
affected by FDA’s insistence on a standard more rigorous than that intended by Congress.

XCEL Medical Pharmacy, LTD d/b/a XCEL Health Care. XCEL Medical
~ Pharmacy, LTD d/b/a XCEL Health Care (“XCEL”) is a California corporation engéged
in the business of manﬁfacturing, distributing, and selling pharmacreutical grade dietary
supplements for human consumption. XCEL is desirous of filing with FDA health claim
pétitioﬁs and would like to use- health claims on ‘the labels and in tﬁe iabeling of dietary
supplements that it manufactures, distributes, and sells. It therefore has a keen interest in
how FDA. interprets its health claim standard and is adversely affected by FDA’s
insistence on a s{tandard more rigorous than that intended by Congress. -

BACKGROUND OF AGENCY NOTICE

In 21 U.S.C. § 343(r)(5(D), Congress assigned the Food and Drug Adminisfration
the task of establishing a “procedure and standard respecting the validity of [the health]‘
claim.” The FDA, however, did not provide regulatees with a defined standard for
review of health claims. On January 15, 1999, the United States District Court for the
District of Columbia held the FDA’s failure to define a standard for dietary supplement

health claims a violation of the Administrative Procedure Act (APA). Pearson v.
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Shalala, 164 F.3d 650, 659-661 (D.C. C‘ir.l“9>99), reh’g denied en banc, 172 F.3d 72
(D.C. Cir. 1999). |

In particular, the Court held FDA’s failure to give definitional contént to the
phrase “significant scientific agreement” (its lode stone in reviewing dietary supplement
health claims) a violation of the APA’s prohibition on arbitrary and capricious agency
action. Pearson, 164 F.3d at 660-661. The Court reasoned that “[i]t simply will not do .
for a government agency to declare—without explaﬁation—that a proposed course of
private action is not approved.” It further reasoned that “[t]o refuse to define the criteria
[the agency] is applying is equivalent to simply saying no without explanation.” Id.

The Court‘held that FDA was required either case by case or sub-regulation by
sub-regulation to define the standard, to “explain what [FDA] means by signiﬁcént
scientific agreement or, at minimum, what it does not mean.” Pearson, 164 F.3d at 661.
The Court required FDA to define tﬁe standard in a manner that would make it “possible
for the regulated class to perceive the principles which are guiding agency action.” Id..

| The Court explained that it could be possible for FDA to define a standard With
sufficient particularity that would satisfy the Administrative Procedure Act but yet not
define it with that degree of particularity required to satisfy tﬁe First or Fifth
Amendments to the United States Constitution. Pearson, 164 F.3d at 660 n.12.

On December 22, 1999, the FDA responded to the APA holding in the Pearson
Court’s remand not by promulgating a new rule but by issuing a notice of a guidance. 64
Fed. Reg. 71794 (Dec. 22" 1999); In its Guidance, FDA explains that itvreviews “all.
relevant studies” concerning the nutrient/disease relationship and does so under a

hierarchy that deems interventional studies involving randomized, controlled clinical




~ N

trials as the “gold standard.” Guidance at 4-5. Next down from the randomized,
controlled clinical trials are observational studies, with greater preference accorded
prospective than retrospective studies. Observational studies are, themselves, given a
hierarchy: (1) cohort (longitudinal) studies; (2) case-control studies; (3) cross-sectional
studieé; (4) uncontrolled case series or cohort studies; (5) time-series studies; (6)
ecological or cross-population studies; (7) descriptive epidemiology; and (8) case reports.
Below observational studies are the following in their order of relative weight and
significance: (1) research sjnthesis studies and (2) animal "drld in vitro studies. Guidance
at 5.

The agency next discusses its method for ascertaining whether the studies includ“e
reliable measures of the substance and the disease or health-related condition. Guidance
at7. | FDA states that it must identify “biomarkers (immediate or surrogate endpoint
markers) for the presence or risk of disease.” Guidance at 7. FDA states that it must be
able to identify and measure the substance in a food and determine the impact of that
measured substance on thé disease or health-reléted condition exclusive of other dietary
components or the food itself. Guidance at 8-9.

In evaluating scientific studies, FDA will assess the susceptibility of the study to .
bias and confounders; quality assessment criteria (including adequacy and clarity of
design; population studied; analytical methodology and quality control procedures); and
the statistical methods used. Guidance at 10-13.

In evaluating the totality of the sqientiﬁc evidence, FDA requires proof that “a

change in the dietary intake of the substance will result in a change in a disease

endpoint.” Guidance at 13 (emphasis added). Moreover, it requires proof of causation,



demanding strong evidence of a causal relationship. Guidance at 14-15. The agency
depends primarily on use of interventional studies (randomized, controlled clinical trials)
as a condition precedent to proof of causation, writing:

Causality can be best established by interventional data, particularly from

randomized, controlled clinical trials, that show that altering the intake of an

appropriately identified and measured substance results in a-change in a valid

measure of a disease or health-related condition. In the absence of such data, a

causal relationship may be inferred based on observational and mechanistic data

through strength of association, consistency of association, independence of
association, dose-response relationship, temporal relationship, effect of

dechallenge, specificity, and explanation of a pathogenic mechanism or a

protective effect against such a mechanism (biological plausibility). Although

these features strengthen the claim that a substance contributes to a certain health
outcome, they do not prove that eating more or less of the substance will produce

a clinically meaningful outcome. In many cases (for example, if the intake of the

substance has not been or cannot be assessed adequately in available

observational studies because it has not been commonly consumed or its intake

cannot be assessed independently of other substances), controlled clinical trials

are necessary to establish the validity of a substance/disease relationship.
Guidance at 15.

In determining the weight of the scientific evidence, FDA requires that two
questions be answered in the affirmative: (1) whether the evidence in support of the
substance/disease relationship outweighs that against it and (2) whether the evidence
corroborates “that a change in the dietary intake of the substance will result in a change in
the disease endpoint.” Guidance at 16 (emphasis added).

In the all-important matter of defining “significant scientific agreement,” FDA
states that “[i]n the process of scientific discovery, significant scientific agreement occurs
well after the state of emerging science, where data and information permit an inference,
but before the point of unanimous agreement within the relevant scientific community

that the inference is valid.” Guidance at 16. The agency states that “significant scientific

agreement is not consensus in the sense of unanimity, it represents considerably more



than an initial body of emerging evidence.” Guidance at 16-17. In assessing whether
significant scientific agreement exists, FDA states that it will “take[] into account the
viewpoints of qualified éxperts outside the agency. ..” Guidance at 18. It states that it
will “take into account:
e review publications that critically summarize data and information in the
secondary scientific literature;
e documentation of the opinion of an “expert panel” that is specifically convened
for this purpose by a credible, independent body; :
e the opinion or recommendation of a federal government scientific body such as
the National Institutes of Health (NIH) or the Centers for Disease Control and
Prevention (CDC); or the National Academcy of Sciences (NAS); or an
independent, expert body such as the Committee on Nutrition of the American
Academy of Pediatrics (AAP), the American Heart Association (AHA), American
Cancer Society (ACS), or task forces or other groups assembled by the National
Institutes of Health (NIH).
Guidance at 18.
SUMMARY
The United States Court of Appeals’ mandate to FDA is to “explain what [FDA}
means by significant scientific agreement or, at minimum, what [FDA] does not mean.”
Pearson, 164 F.3d at 661. The Guidance fails to comply with the mandate. While in the
Guidance FDA has listed the rank it accords to varying types of scientific evidence
(without specifying the comparative or cumulative weight of the different kinds of
evidence) and has indicated that it expects near conclusive proof of causality as a
condition precedent to claim approval, it has avoided explaining what it means by
significant scientific agreement; it has also avoided eXplaining what it does not mean.
The Court’s mandate asks FDA to provide the regulated class sufficient

information “to perceive the principles which are guiding agency action.” The Guidance

does not provide information necessary for regulatees to perceive FDA’s guiding



principles. It does not explain the meaning of significant scientific agreemeht. While,
from the Guidance, the regﬁlated class can understand that FDA views interventional
studies involving well designed randomized, controlled clinical trials as its “gold
standard,” it is entirely impossible from the Guidance to perceive whether FDA will ever
accept studies other than interventional or other than those involving randomized,
controlled clinical trials as sufficient for claim authovrization.b It appears unlikely that
FDA ever will because it requires pfoof of direct causality. Given FDA’s insistence on
proof of direct causality (that a substance will result in a change ina disease endpoint) as
a condition precedent to claim approval, it appears that only claims backed by well
designéd randomized, controlled clinical trials coupled with proof of direct causality will
cause FDA to permit claim authorization. .A large body of evidence strongly-suppdrting, '
but not conclusively proving, a substance-disease relationship appears unlikely to satisfy
the FDA.

Thus, the only principle that regulatees can perceive with clarity from FDA’s
Guidance is that FDA will accept the same kind of near conclusive proof expected as a
condition precedent for drug approval as a condition precedent for dietary supplement
claim approval. That principle violates Congressional intent, however. Congreés plainly
expects this agency to authorize health claims for dietary supplements without requiring
that those claims be backed by the same kind of near conclusive proof required for the
grant of applications for new drugs. Accordingly, to the extent that FDA’s Guidance
reveals a principle to the regulated class, that principle is one calling for a level of
evidence that Congress has unequivocally rejected in the céntext of health claims for

dietary supplements.



In addition, FDA’s Guidance includés an unscientific bias and favoritism for
certain non-governmental organizations, namely the Committee on Nutrition of the
American Aéademy of Pediatrics, the American Heart Association, and the American
Cancer Society. The agency places special emphasis upon the opinions and
recommendations of these private organizations equating the value of those with the
opinions and recommendations of federal government. scientific bodies. It omits from
speciﬁc reference the opinions and recommendations of other private bodies, such as
universities, professional and scientific associations, and other écientiﬁc authorities. The
action reveals an unscientific bias in favor of the private organizations listed and an
arbitrary and capricious grant of privilege to the named private organizations to the
exclusion of all others.

Finally, FDA’s Guidance omits reference to the constitutiqnal mandate in
Pearson. The Guidance mi‘sleads the public and the regulated class to the extent that it
suggests that a dietary supplement health claim not approved by FDA under its
“significant scientific agreement” standard is prohibited on labels and in Iabéling. Under
Pearson’s constitutional mandate, even if claims fail the “significant scientific
agreement” test, FDA must nevertheless authorize all that are, at worst, potentially
misleading with corrective disclaimers. Pearson, 164 F.3d at 659-‘660. Because the
constitutional mandate interprets the First Amendment to the United Stétes Constitution
ahd the First Amendment is th¢ higher law against which contrary law cannot stand, FDA
must make clear to the regulated class wit_h'm the Guidance thét a claim it deems not
backed by “significant scientific agreement” will nevertheless- be authorized when a

disclaimer can render it nonmisleading.
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For these reasons, explained in detail below, FDA should promptly revise its
Guidance. It should comply with the mandate of the United States Court of Appeals for
the D.C. Circuit by explaining what it means ny significant scientific agreement or, at '
minimum, what it does not mean. In thgt regard, FDA cannot rest upon the highiy
inexact and largely vacuous and variable statement that significant scientific agreement
occurs after emerging science but before unanimous agreement. The universe described
is immense, so immense as to exceed any reasonable deﬁnitional boundary. Indeed,
nearly all scientific evidence falls between the polar extremes of emerging science and
consensus. Accordingly, FDA should deﬁﬁe with as much speciﬁcity as possible where
on the continuum of scientific evidence between emerging science and consensus
“significant scientific agreement” lies. Doés it occur when a significant minori‘;y or
segment of scientists who study the relationship agree that the claimed relationship is
supported by the scientific evidence? Does it occur when at least half of the scientists
who study the relationship agree that the clair;xed relationship is supported by the
scientific evidence? Does it occur when at leést three quarters of the sciéntisté who study
the relationship agree that the claimed relationship is supported by the scientific
evidence? When may it be said on the continuum of scientific evidence that significant
scientific agreement has been reached? In that regard, consistent with the dict.ates of
Congress, FDA should hold that signiﬁcarit scientific agreement exists when

a significant segment of scientists having relevant expertise agree, based on

relevant scientific evidence, that consumers are reasonably likely to obtain the
claimed health benefit.

Senate Report 103-410, at 24.
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Congress determined that the above-quoted definition it supplied in committee is
“consistent with the NLEA’s goal of assuring that consumers have access on food and
dietary supplement labels td health claims that are scientifically supported, without
having to wait until the degree of scientiﬁc certainty contemplated by the drug standard
has been achieved.” Id. FDA’s insistence on a higher standard, the equi{/alent of the
drug certainty standard used asa conditioh precedent to grant of applications for new

drugs, conflicts with Congress’s' intentions and cannot stand.

ARGUMENT

A FDA’S GUIDANCE VIOLATES PEARSON’S APA MANDATE BY
FAILING TO DEFINE “SIGNIFICANT SCIENTIFIC AGREEMENT”

The Pearson Court ordered FDA to “explaih what it means by significant
scientific agreement or, at minimum, what it doés not mean.” Pearson, 164 F.3d at 661.
FDA’s Guidance fails to comply. Nowhere in the entire Guidance does FDA provide any
reasonable explanation of what it means by significant scientific agreement (or what it
does not mean). The only “definition” for the term that the agency offers in the Guidance
is one so broad, so vacuous, and so inexact as to be entirely unusable by the regulated
cléss. Indeed, the extraordinary breadth of the definition suggests that any meaning FDA
impar’ts to the term on a case by case basis mavy be the product of political discretion (or
anti-dietary supplément bias) as much, if not more, than ratiénal scientific judgment. In
the Guidance, the agency states that, “[i]n the process of scientific discovery, significant
scientific agreement occurs well after the state of emerging science, where data and
- information permit an inference, but be.forve the point of unanimous agreemént within the
relevant scientific community that the inference is valid.” Guidance at 16. That language

embraces nearly the entire body of scientific evidence and does not afford the regulated



class sﬁfﬁc:ient information to discern where along the continuum of science between

emerging data and consensus' the point of significant scientiﬁc‘:v agreement exists. With

_' thé agency’s definition, the regulated class certainly cannot discern the principles which |

guide FDA action (except that satisfaction of the drug certainty standard will p:dbably

suffice). Accordingly, the definition violates Pearson’s APA mandate to the agency. To

comply with the mandate, FDA must revise its Guidance promptly as explained bGIO\.N:

B. - FDA’S GUIDANCE VIOLATES PEARSON’S APA MANDATE BY NOT
REVEALING THE PRINCIPLES WHICH GUIDE AGENCY ACTION ON
CLAIMS SUPPORTED BY EVIDENCE OTHER THAN
INTERVENTIONAL STUDIES BEARING PROOF OF DIRECT
CAUSALITY '

From the Guidance, one may discern that FDA has adopted a hierarchy to
evaluate scientific evidence, placing at its top well designedb interventionai studies (and at
the top of such studies randomized, controlled clinical trials). Although FDA’s
preferehce for well designed interventional studies is reiterated throughout thé document,
the FDA does not explain whether studies other' than the very lengthy and expensivé
randomized, contfolled inter.ventional ones wi_li suffice and, if other studi'es' would, what
comparative and cumulative weight FDA affords evidence other than randomized,
controlled interventional studies. For example, from the Guidance it is impossible to
determine whether FDA would ever accept as a substitute for randomized, controlled
interventional studies, a combination of observaﬁonal and mechanistic studies, or—if
so—what kind of such studiés would suffice to substitute for randomized, controlled
interventiénal studies.

From the Guidance, one may discern that FDA demands that the regulated class

supply it with proof that “a change in the dietary intake of the substance will result in a
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change in a disease endpoint.” FDA thus calls for conclusi\./e proof of causality. FDA
expects conclusive pro.of of causality regafdless of the nature of the claim. Thus, a claim
that a nutrient “may” reduce the risk of a disease or “may” reduce the symptoms ofa
disease is treated in the same mannér as one.tvhat states a direct causal relationship (e.g.,
nutrient X will reduce the risk of disease Y, or nutrient X will reduce the symptoms of
disease Y). Direct proof of causality is equal to that degree of pfoof required by this
agency, pursuant to the “substantial ev.idence” standard, as a con&ition precedent to the
grant of applications for new drugs. 21 U.S.C. § 355(e) (see generally Weinberger v.
Hynson Westcott.& Dunning, Inc., 412 U.S. 609 (1973) and E.R. Squibb & .s'ons, Inc. v.
Bowen, 870 F.2d 678, 679 (D.C. Cir. 1989).

FDA states that in evaluating the scientific evidence, it will require an affirmative
answer to the following two questions: (1) whether the evidence in support of the
substance/disease felationship outweighs that égainst it and (2) whether the évidence
corroborates “that a change in the dietary intake of the substance will result in a change in
the disease endpoint.” Thus, in light of FDA’s clear preference for randé)mized,
controiled clinical trials and its insistence on direct evidence of causality, to the extent -
thét a principle can be discerned from the Guidance, it is that FDA will authorize claims
upon receipt of proof that they are corroborated by raﬁdomized, controlled clinical trials
and upon receipt of proof of direct ca-usality. That kind of near conclusive proof is the
same as that required by FDA for épproval of new drug applications. Accordingly, to the
extent that FDA’s Guidance reveals a principle to the regulated class it is one calling fof a
Jevel of evidence Congress has unequivocally rejected in the context of health claims for

dietary supplements. FDA must revise its Guidance. It must replace it with one that
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complies with Pearson’s APA order and the dictates of Congress on interpreting
“significant scientific agreement.” The current Guidance fails on both accounts.

C. FDA’S GUIDANCE HARBORS AN UNSCIENTIFIC BIASAND
FAVORITISM FOR CERTAIN PRIVATE ORGANIZATIONS

In addition to its failure to explain what significant scientific agreement means
(or, conversely, what it does not mean) in a manner that can enable the regulated class to
discern the principles which guide agency action, the Guidance includes specific
reference to a seleét group of private organizations. The reference gives equal weight to
the opinions and recommendations of those organizations and the opinions and
recommendations of federal government scientific bodies. Moreover, it fails to give
equivalent weight to the opinions and recommendations of any other scientific body, e.g.,
any or all universities, other }Srivate scienﬁﬁc associa-tions, and récognized authorities in
thé field of sciénce. The agency offers no explanation for why the named private
~organizations (Committee on Nutrition of the American Academy of Pediatrics; the
American Heart Association; and the American Cancer Society) should be given
preferential treatment and status in the evaluation of health claims. For example, it does
not explain (nor could it reasonably) why these private associations in particular are
possessed of scientific insights, knowledge, and evidence superior to all others or why
these private associations in particular should be viewed as equivalent to federal
government scientific bodies. It is not at all unworthy of note that the American Heart
Association and the American Cancer Society were amicus curiae in favor of the
unsuccessful position articulated by the FDA in the Pearson case. Through that
relationship, let alone all others between the FDA and those groups, FDA has engaged in

legal and political battle against authorization of dietary supplement health claims. Thus,
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far from serving as an unbiased source for opinion and recommendation, FDA has chosen
precisely those entities that have a track record of partisan support for FDA’s positions.
For these many reasons, FDA’s select listing of preferred private organizations in the
Guidance constitutes arbitrary and capricious agency action and should be reversed in
print as well as deed. The Joint Commenters do not object to agency acceptance of the
opinion and recommendations of private scientific associations as sources of reputable
information relevant to the evaluation of supplement-disease relationships, but the Joint
Commenters strongly object to the arbitrary and capricious limited selection of three
named associations made in the Guidance by FDA.
D. FDA’S GUIDANCE IS MISLEADING BECAUSE IT OMITS REFERENCE
: TO PEARSON’S CONSTITUTIONAL STANDARD AS AN
ALTERNATIVE GROUND FOR AUTHORIZATION
The Director of the Center for Food Safety and Applied Nutrition has made it
clear that FDA understands Pearson’s constitutional mandate to necessitate agency
‘authorization of health claims even when those claims fail to satisfy its “significant
scientific agreement” standard. Director Levitt wrote:
... [W]e agree that the court’s decision requires FDA to reconsider not only
whether each of the four claims meets the significant scientific agreement standrd,
but also, even if that standard is not met, whether the addition of a disclaimer to
the claim could render it non-misleading. If the answer to either question is yes,
we will authorize the claim.
See Exhibit A.
Indeed, the Pearson decision’s constitutional mandate takes -prifnacy over
contrary agency rules and interbretaﬂons. It is, after all, the First Amendment which,

under the Supremacy Clause, is the supreme law of the land. U.S.CONST. Art. VI. See

also Marbury v. Madison, 5 U.S. 137, 180 (1803). Therefore, the complete omission of
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the fact that a claim not authorized under‘signiﬁcant scientific agreement may still have
to be under the First Amendment is derelict of the agency. Indeed, the omission from the
Guidance of reference to the Pearson Court’s disclaimer requirement to protvect First
Amendmént rights is a glaring one that renders the Guidance false and misleading. Its
o’mis‘s’io‘n‘ is material because rc;.gulatees may perceive that FDA’s failure to authorize a
claim under signiﬁéént scieﬁtiﬁc agreement condemns the claim té indeﬁnite suppression
when, in fact, the'constitutional duty of this agency is to authorize all, af worst,
potentially misleading claims with corrective disclaimers. FDA must revise the Guidance
to make clear to the regulated clas§ that a claim it deems not backed by “significant |
scientiﬁc agreement” will nevertheless be authorized when a disclaimer can render it
nonmisleading.

E. FDA’S GUIDANCE VIOLATES THE NLEA BY FAILING TO DEFINE

“SIGNIFICANT SCIENTIFIC AGREEMENT” AS CONGRESS
INTENDED
C.Qngresé has been severely critical of the way in which FDA has interpreted

“significant scientific agreement.” See Senate Report No. 103-410. In fact, Congress has
documented the existence of an unscientific agency bias against dietary supplements aﬁd
dietary supplement health claims that it has found thlly inconsistent with the intended
meaning of “significant scientific agreement.” The following are afnong Congress’
findings on agency bias against claim approval:

In fact, the FDA has had a long history of bias against dietary supplements.
S.Rep.No. 103-410, at 14 (1994).

Mindful of the pe‘rsisteht evidence of FDA bias against dietary supplements .
.. S.Rep.No. 103-410, at 30 (1994).
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Given the FDA’s historical bias against dietary supplements. . . S.Rep.No.
103-410, at 31 (1994). _

Despite a voluminous scientific record indicating the potential health benefits
of dietary supplements, the Food and Drug Administration has pursued a

“ heavy-handed enforcement agenda against dietary supplements for over 30
years. S.Rep.No. 103-410, at 14 (1994).

FDA’s treatment of health claims on dietary supplements and its
implementation of the health claims standard is hindering, rather than
fostering, the dissemination of truthful and nonmisleading information about
the nutrient/disease rleationship. S.Rep.No. 103-410, at 23 (1994).

The committee has heard multiple complaints that the FDA has been overly
slow and rigid in considering and approving health claims for dietary
supplements. S.Rep.No. 103-410, at 30 (19%4).

FDA has applied [its health claims review standard] in a way that limits
consumer access to important information on diet and health. S.Rep.No.
103-410, at 23 (1994).

The FDA has acted to restrict the information that the public may receive
about dietary supplements. S.Rep.No. 103-410, at 16 (1994).

Despite the fact that the scientific literature increasingly reveals the potential
health benefits of dietary supplements, the Food and Drug Administration
has pursued a regulatory agenda, which discourages their use by citizens
seeking to improve their health through dietary supplementation. S.Rep.No.
103-410, at 14 (1994).

In December, 1991, FDA proposed rules implementing the NLEA, but
rejected all but one claim for supplements (for calcium/osteoporosis in White
and Asian Women). Only one other claim has been approved since that time,
the claim for folic acid and neural tube defects, and that claim was only
approved after intense public pressure on the FDA. S.Rep.No. 103-410, at
15-16 (1994).

The preceding examples show how the FDA has tried to “protect” the public
against “unsafe” products for which there is no evidence that the product is
unsafe. The FDA has also acted to restrict the information that the public
may receive about dietary supplements. Folic acid is a clear example.
S.Rep.No. 103-410, at 16 (1994).

Beholden as it must be to Congress for its statutory authority, FDA has acted in a most

peculiar manner. Rather than comply with the dictates of Congress, it has defied them. It
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has chosen (against the express congressionai command that it not do s0) to articulate
clearly only one sure way to achieve health claim approval (i.e.; establish to FDA's
satisfaction that a claim is backed by randomized, controlled clinical trials and direct
propf of causation, to wit, establish satisfaction of the drug certainty standard). Congress
plainly and unequivocally rejected the drug certainty standard for dietary supplement
health claims. It has implored this agency to adopt a deﬁnitioﬁ for significant scientific
agreement far less stringent; a definition that FDA does not adopf in the Guidance. In
committee Congress has made its expectations clear:

The Committee notes that the significant scientific agreement standard is, by
design, more flexible than the standard established by law for FDA to review
and approve drugs, which requires a demonstration of safety and
effectiveness based on “adequate and well-controlled clinical investigations.”
While the intake of a nutrient on which a health claim is based must be safe,
there is no requirement that health claims be derived from clinical trials,
and, by its terms, the standard recognizes that scientific agreement on the
validity of the claim does not have to be complete. Evidence from a broad
range of reliable scientific sources should be considered in determining the
adequacy of scientific support.

In implementing the significant scientific agreement standard, FDA will be
expected to take full advantage of the flexibility of the standard to maximize
the availability on food and dietary supplement labels and labeling of
disease-related information consumers can prudently use to affect their risk
of disease. _

This includes recognizing that there will nearly always be some remaining
scientific uncertainty about the validity of any diet-related health claim; that
some individuals consuming or avoiding a nutrient in response to a health
claim may benefit, while others may not; and that the benefits for any
individual may consist not of absolutely avoiding a disease, but rather of
reducing her or his risk of a disease.

The end point for evaluation of the adequacy of support for a claim should
not be definitive proof that the nutrient has the stated effect for all
populations, but that the nutrient will produce the stated effect in the
majority of a target population the majority of the time. In addition, the
scientific evidence supporting a claim should not be held to the same
standard used in evaluating new drug applications.
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Under the significant scientific agreement standard, the FDA should
authorize claims when a significant segment of scientists having relevant
expertise agree, based on relevant scientific evidence, that consumers are
reasonably likely to obtain the claimed health benefit. This is consistent with
the NLEA’s goal of assuring that consumers have access on food and dietary
supplement labels to health claims that are scientifically supported, without
having to wait until the degree of scientific certainty contemplated by the
drug standard has been achieved.

S.Rep.No. 103-410, at 24.

Thus, FDA’s Guidance has violated the intent of Congress by not defining
significant scientific agreement as Congress ordered it to in Senate Report No. 103-410. |
FDA may not interpret significant scientific agreement to have a meaning contrary to that
intended by Congress. Indeed, FDA’s Guidance is wholly inconsistent with the intent of
Congress on interpreting significant scientific agreement under the NLEA. Accordingly, :
that interpretation is invalid under Chevron, U.S.A., Inc. v. Natural Resources Defense
Council, Inc., 467 U.S. 837 (1984) because Congress has spoken to the precise matter in

issue and the agency’s interpretation is unreasonable in light of congressional intent.

F. JOINT COMMENTERS’ RECOMMENDATIONS FOR REVISION TO
THE GUIDANCE '

The FDA must revise the Guidance if it is to survive judicial review. The
Guidance fails to define “significant scientific agreement” as ordered by the_ Pearson
Court. The Guidance indicates that a health claim is likely to be approved only if it is
backed by randomized, controlled clinical trials and direct proof of causality. That
benchm.ark is far higher than the one intended By Congress for dietary supplement health
claims. Moreover, FDA has revealed an unscientific bias in favbr of three private
associations’ opinions and recommendations. Finally, it has omitted from the Guidance

the material fact that even if FDA deems a claim not backed by “significant scientific
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agreement,” it has a constitutional duty nonetheless io authorize even a potentially
misleading claim with a corrective disclaimer.

To cure the many defects in the Guidance, FDA should: (1) define “Significant
Scientific Agreement” as Congress intended, to wit: “when a significant segment of
scientists having relevant expertise agree, based on relevant scientific evidence, that
consumers are reasonably likely to obtain the claimed health benefit;” (2) should
state where on the continuum of scientiﬁ‘c evidence between emerging science and
consensus "significant scientific egreement” exists consistent with Congressional intent;

- (3) should state clearly that it will not require the drug certainty standard of proof (i.e.,
randomized, controlled interventional studies and direct proof of causality) as a condition
precedent to dietary supplement health claim approval; (4) should remove reference to
the Commiitee on Nutrition of the American Academy of Pediatrics; the Ameri.can Heart
Association; and the American Cancer Society from the Guidance ‘and make clear that it
will not view those organization’s opinions or recommendations as in any way more
significant than the views of any other private scientific body or private ecientiﬁc
authority; and (5) should include reference to Pearson’s constitutional mandate and make
clear that if a claim fails to satisfy FDA’s “si.gniﬁcant scientific agreement” standard it
will be authorized nonetheless so long as the addition of a disclaimer can render it

nonmisleading.
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CONCLUSION

For the foregoing reasons, FDA should immediately discontinue reliance on the
Guidance and revise it as recommended herein.
Respectfully submitted,

JULIAN M. WHITAKER, M.D.;

PURE ENCAPSULATIONS, INC.;

XCEL MEDICAL PHARMACY, LTD;

MYCOLOGY RESEARCH LABORATORIES, LTD.;
DURK PEARSON and SANDY SHAW; and
AMERICAN PREVENTIVE MEDICAL ASSOCIATION,

o A7 7N\
Johathan W. Emord
@‘a‘mdia A. Lewis-Eng
Eleanor A. Kolton

Counsel for Joint Commenters

Dated: February 22, 2000
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"'v;h Food and Drug Administration
: : Washington DC- 20204

0CT 5 1999

Jonathan W. Emord

1050 Seventeenth Street, NW
Suite 600

Washington, DC 20036

Dear Mr. Emord:

This is in response to your letter of September 23, 1999. Your
letter made several requests relating to FDA's Federal Register
notice of September 8, 1999 (64 Fed. Reg. 48841), which solicited
scientific data on the four health claims remanded to the agency
in Pearson V. Shalala. Specifically, you reguested that FDA (1)
extend the time for submitting scientific data on the four claims
until 75 days after the agency publishes its guidance on the
significant scientific agreement standard; (2) confirm to you in
writing and publish a correction notice in the Federal Register
clarifying that FDA intends to consider whether the four claims
may be authorized with a disclaimer even if the agency determines
that they do not meet the significant scientific agreement
standard. ‘

With respect to your first request, we agree to extend or reopen

- the comment period on the September 8, 1999, notice for 75 days
after the significant scientific agreement guidance is published.
We agree that this is an example of when taking additional time
is warranted. Be assured that the agency will give careful
consideration to the data that it receives during the second 75
days.

As to your second request, we agree that the court's decision
requires FDA to reconsider not only whether each of the four
claims meets the significant scientific agreement standard, but
also, even if that standard is not met, whether the addition of a
disclaimer to the claim could render it non-misleading. If the
answer to either question is yes, we will authorize the claim.

We do not believe that a Federal Register correction notice is
necessary, however. The September 8 Federal Register notice was
only intended to solicit scientific data on the four remanded
claims, not to describe the procedure and standard the agency
will use to evaluate them. The notice stated that FDA was
planning to reevaluate the scientific evidence for the claims "as
‘s first step in complying with the court's decision." 64 Fed.
Reg. at 48842 (emphasis added). Given the fact that the notice
contained no errors and was not intended to explain the court's
decision or set forth the agency's plans for implementing the
decision, we see no need for a correction notice.




Page 2 - Jonathan W. Emdrd

vour concerns about the notice and about statements in FDA's
September 17, 1999, letter seem to stem at least in part from a
misunderstanding about FDA's use of the word "authorize." By
saying that the four claims must be "authorized" by FDA before
they may be made in labeling, we meant only that the claims
cannot be used unless and until FDA issues a regulation
permitting them. We did not mean to imply that we would issue
such a regulation only if the claims are found to meet the
significant scientific agreement standard.

We hope that the above responds to your concerns.

Sincerely,

VS AN\ Sﬁvwﬁ"

Joseph A. Levitt

Director

Center for Food Safety
and Applied Nutrition




